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INTRODUCTION 
This volume contains the proceedings of the New York 
State Conservation/Preservation Program-funded Seminar on 
Mass Deacidification which took place in Albany on October 
15-16, 1992, at the New York State Library. 
Mass deacidification was first seriously proposed as 
the subject of attention for the eleven New York 
Comprehensive Research Libraries at the Preservation Program 
representatives' meeting in Albany in fall of 1991.(1) The 
technology has the potential to address one of the major 
threats to research library collections: paper 
embrittlement. In North America alone over 80 million books 
and an uncounted mass of unique archival documents, maps, 
drawings, and other paper-based research materials are 
seriously threatened with self-destruction due to 
embrittlement. This number grows larger every year and 
libraries spend millions of dollars annually to microfilm or 
otherwise replace brittle items which have become unusable. 
While the Program representatives at the 19 91 meeting 
agreed that mass deacidification was potentially of great 
importance for preservation in the State, they decided that 
an educational effort was needed before any actual test 
project could be undertaken. A Coordinated Grant proposal 
for a seminar on deacidification was submitted by Columbia 
University and funded by the State. The purpose of the 
seminar was to provide a forum in which the eleven libraries 
could collectively explore and articulate the issues 
surrounding mass deacidification; and determine whether it 
was appropriate and feasible for them to undertake a 
cooperative approach to deacidification, including possibly 
a New York State cooperative testing project to investigate 
operational issues. 
The eleven libraries are: Columbia University, Cornell 
University, the New York Public Library, the New York 
State Library, New York University, Syracuse 
University, the University of Rochester, and the State 
University of New York campuses at Albany, Binghamton, 
Buffalo, and Stony Brook. 
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The agenda for the seminar and the participant list are 
appended. Representatives of preservation and collection 
development from all eleven Comprehensive Research Libraries 
attended, and heard presentations from Robert Milevski 
(Princeton University) on technical issues; James Stroud 
(University of Texas) on current test runs of manuscripts 
and archives; Richard Frieder (Northwestern University) on 
the Committee on Institutional Cooperation cooperative mass 
deacidification project(2); Eugene Wiemers (Northwestern) on 
selection for mass deacidification; and Ross Atkinson 
(Cornell University) on how deacidification fits into the 
larger preservation and collection development context. 
Participants also viewed a slide show illustrating how 
materials are treated at the Akzo DEZ plant and examined 
sample manuscripts treated in the first three test runs from 
the Texas proj ect. 
After the presentations, the participants discussed at 
length the.role of mass deacidification for the eleven 
Comprehensive Research Libraries. It was agreed by all that 
the technology has advanced to a stage where the 
Comprehensive Libraries can benefit by undertaking a test 
project; it was also agreed that designing a full pilot 
proj ect to go to the State would require time, effort, and 
further information and experience. 
As the first step, a second Coordinated Proposal has 
been submitted to the State, this time to conduct a small 
pre-pilot test run of the diethyl zinc (DEZ) mass 
deacidification process provided by Akzo Chemicals, Inc., in 
Deer Park, Texas. The purpose of the pre-pilot would be to 
gain sufficient experience with mass deacidification to 
enable the participants to design a full-scale proj ect for 
all eleven Comprehensive Research Libraries. If funded, 
three libraries (Columbia University, New York University, 
and the State University of New York at Stony Brook) will 
select a total of 400 volumes to be treated. The results of 
this pre-pilot will then be disseminated to all eleven 
Comprehensive Research Libraries, in time to plan for a 
potential full-scale pilot mass deacidification project in 
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Opening Remarks 
cade: 
Thank you. I am really pleased to have this 
opportunity, although I am sorry for the reason. Joe 
Shubert has come down three days before his departure to 
Germany with an incredibly bad cold and he is trying to get 
rid of it so that he can go ahead with his scheduled trip; 
he does miss very much being here and he has asked me to 
read his remarks. 
Shubert's remarks read by Cade: 
It is a pleasure to welcome you to this seminar on mass 
deacidification, the second event this fall involving 
participants from each of the eleven comprehensive research 
libraries of New York State. I understand the meeting in 
September was particularly productive and I expect this 
seminar will be helpful to all of us concerned with the 
future of our research library collections. It is also a 
pleasure to welcome the speakers and our facilitator, John 
Townsend, who has done so much for the New York program over 
the last several years. 
Last week, when Jim Lane talked with me about the 
expectations for this seminar, he raised several questions 
about why our collections are crumbling, why the paper-
makers of a century ago adopted a process that produced 
paper that was self-destructive. Would they have done 
differently if users, historians, and scientists had 
realized at the time the long-term effect of using acid 
paper? Of course, the paper makers had their own persuasive 
economic reasons for what they did. But, if they had 
rejected acidic paper and if we were not today dealing with 
this deterioration problem, what preservation and access 
problem would we be addressing today? 
I think he raised those questions primarily to put 
preservation in a context, so that he could quickly move to 
mass deacidification. As librarians and administrators, how 
can we deal with the "yellow snow" problem? In doing so he 
started a whole new line of questions, which I expect you 
are considering today and tomorrow. These questions center 
around three major themes: the technology, cost, and impact 
on collections and services. Where is the technology 
leading in mass deacidification and what other technology, 
such as digitization, is on the horizon? What are the 
immediate and long-term results and cost for the use of mass 
deacidification, and its impact? How might mass 
deacidification affect the collections and the future of 
collection development? 
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Mass Deacidification is a proven method for preserving 
our printed past. How does that method weigh against other 
possibilities of preserving the holdings of our libraries? 
To what extent is it an alternative or complement to other 
preservation actions? The mass deacidification process is 
evolving as are the other preservation processes. What will 
the future hold? Perhaps these questions are the key to the 
way Jim Lane began our conversation last week. When he 
raised the question about the decisions paper-makers and 
publishers made one hundred years ago, he may have been 
suggesting that we have to do all we can to convince 
publishers in both government and private sectors to use 
permanent paper and high-quality binding. Institution-
specific factors will guide each of us in our decisions to 
use or not to use mass deacidification. I hope these 
discussions will help provide a basis for such decisions. 
I am sorry not to be able to listen to your discussions 
in the seminar. I look forward to reading the results of 
your discussion and seeing your recommendations. I look 
forward to that because the New York State Conservation/ 
Preservation Program faces some critical points in the near-
term future. Some of those points have to do with 
developments and decisions on technology; others with the 
result of the first eight years of this program in which we 
have invested nearly $11 million in the comprehensive 
research libraries; and others with the nature of inter-
institutional cooperation. 
You might know that funds for the comprehensive 
research libraries have increased, at least marginally, as a 
result of Chapter 917. In fact, of all the library aid 
programs that the Division of Library Development 
administers, the basic statutory aid grant to the 
comprehensive research libraries is one of the few programs 
in which the participants have not received less than they 
received in 1987. We do not know what change the Governor 
and the Legislature might seek in the library aid programs 
in 1993, as the State continues to deal both with the 
recession and the longer range question of restructuring. 
With your help on occasions such as this and in September, I 
believe we can continue to make a strong case for the 
preservation of materials in our comprehensive research 
libraries. I am glad that you are here today to examine the 
prospects of a technology that can affect the 
Preservation/Conservation Program. I wish you success in 
your deliberations. 
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Paper Presented by Robert Milevski 
Princeton University 
TECHNICAL ASPECTS OF HASS DEACIDIFICATION 
Preface 
It was a challenge to condense a great deal of 
technical information about the two commercially available 
mass deacidification systems into a short presentation. 
These systems are Akzo's DEZ and FMC's MBG (previously MG-
3). The information presented here is based primarily on my 
direct experiences with and observations of mass deacidified 
materials while I was Preservation Officer at the Milton S. 
Eisenhower Library of The Johns Hopkins University. Some of 
the information presented here is also garnered from 
published and unpublished sources about mass 
deacidification, of which there is a growing number. Since 
moving to Princeton University Libraries late in 1991 my 
perusal of the literature of mass deacidification has 
replaced direct experiences with the technology and its 
results. I hope that I have not missed any bit of data 
which might alter the picture I have developed of the 
current state of mass deacidification. Please excuse any 
omissions as well as the cursory nature of some of this 
presentation. The opinions expressed here are my own and do 
not in any way reflect the views of either Princeton 
University or The Johns Hopkins University. 
What is Hass Deacidification? 
Mass deacidification is one of a number of preservation 
options with the sole purpose of preserving and extending 
the life of acidic or soon-to-be-acidic paper materials 
before they reach a brittle and unusable condition. As a 
preservation process, it theoretically fulfills this paper 
life extension purpose in two steps: 1) through complete 
and permanent chemical neutralization or removal of the 
acids in and on machine-made paper that cause it to 
deteriorate over time; and 2) through deposition of an 
adequate and uniform alkaline buffer in and on the paper to 
act as a chemical reserve to neutralize any acids that may 
continue to form over time. The alkaline buffer is also 
known as the alkaline reserve. This entire process 
stabilizes the paper's acidic chemical components and 
prevents it from becoming weak and brittle. 
Mass deacidification chemicals are delivered to 
treatment candidates in a closed and controlled system, 
usually a sealed chamber, in two ways: as a liquid, known 
as a liquid phase process; or as a gas or vapor, known as a 
gas phase process. The chamber is the key to this system's 
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main advantage, the ability to treat a large number of items 
en masse, all at one time, rather than individually, item-
by-item. Mass deacidification does not, at this time, 
return weak paper to its former stronger state. 
Accelerated aging of deacidified papers and machine-
made alkaline papers has shown that they remain flexible and 
usable for long periods of time when compared with acidic 
papers which have also been aged. Although accelerated 
aging is an imprecise technique, it predicts that the life 
of deacidified paper is prolonged by a factor of 3-5 times 
compared to untreated paper, assuming an adequate alkaline 
buffer has been deposited in the paper, usually 1-2 percent 
by weight. 
Two important technical issues in mass deacidification 
are treatment effectiveness, that is, whether the system 
works, and safety. The latter includes safety during the 
actual chemical process at the treatment facility, the 
health of the staff who handle treated materials both at the 
plant and in the library, and general environmental safety, 
such as potential for polluting or poisoning air or water 
supplies. I will principally discuss treatment effects, 
with some consideration of health and toxocological safety. 
I shall not talk about chemical and overall environmental 
safety. 
Existing Commercial Hass Deacidification Technologies 
The two existing commercially available mass 
deacidification systems are the Texas Alkyls/Akzo Chemical 
diethyl zinc process, known as DEZ, and the FMC 
Corporation/Lithco Division magnesium butyl glycolate 
process, known as MBG. MBG is a reformulation of a chemical 
used earlier and known as MG-3, or magnesium 
butoxytriglycolatye. Let's look briefly at how these two 
systems work. 
DEZ 
DEZ is a gas phase process. The chemical used to 
deacidify the acids in the paper and deposit an alkaline 
reserve in it is carried to the materials in vapor form. 
The entire process takes approximately 60 hours. The 
following description of the process is quoted from a 
government report on DEZ.(1) 
Books are placed in a processing chamber. The air in 
the chamber is removed through a vacuum pump, lowering 
the pressure inside the chamber. The chamber is kept 
Book Preservation Technologies. Washington, D.C.: Office 
of Technology Assessment, 1988. Pages 23-24. 
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at a low pressure while the books are heated. Water 
migrates out of the books and evaporates. The 
evaporated water is removed through the vacuum pump. 
The amount of water removed is monitored indirectly by 
measuring book temperatures (see figure la). Once the 
desired amount of water has been removed, the chamber 
is purged with nitrogen gas to ensure that no air 
remains in the chamber (see figure lb). [This part of 
the process is known as preconditioning and lasts 
approximately 22 hours.] 
After the chamber is purged, DEZ vapors are introduced 
into the chamber. DEZ vapors react with the acids and 
water in the books generating both heat and ethane gas. 
Exposure to the DEZ vapors continues until no more heat 
or ethane are evolved or until the desired amount of 
zinc oxide has been deposited. The amount of zinc 
oxide that has been deposited can be monitored 
indirectly by measuring book temperatures (see figure 
Ic). Ethane gas and unreacted DEZ vapors are removed 
from the chamber. The unreacted DEZ is condensed and 
recycled. The ethane is vented to the atmosphere (see 
figure Id), [This part of the process is-known as DEZ 
permeation and takes approximately 8 hours.] 
When the permeation step has been completed, the 
chamber is again purged with nitrogen gas to ensure 
that all of the ethane and unreacted DEZ is removed 
(see figure le). After the chamber is purged, water 
vapor (or moist carbon dioxide) is introduced into the 
chamber. The books are allowed to soak in the water 
vapor until much of their original moisture content is 
restored. The amount of moisture taken in by the books 
is estimated by monitoring water introduced (see figure 
f). When the desired amount of moisture has been 
restored, the chamber is vented to the atmosphere and 
opened and the books removed. [This part of the 
process is known as postconditioning and takes 
approximately 3 0 hours.] 
Akzo literature states that DEZ reacts with residual 
moisture in the paper to yield an alkaline reserve between 
1.5% to 2.0% by weight. 
MBG 
MBG is a liquid phase process. The chemical used to 
deacidify the acids in the paper and deposit an alkaline 
reserve in it is carried to the materials via a solvent in 
liquid form. The current solvent in the MBG process is 
heptane. The earlier solvent had been a CFC, a 
chlorofluorocarbon. The entire process takes approximately 
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43 hours. The following description of the process is based 
on vendor information.(2) (Refer to Figure 2.) 
In the first phase, the natural moisture in the books 
is reduced to an optimal level of 2 percent. This is done 
by using steam to heat the shelves holding the materials in 
the chamber. This part of the process takes approximately 
3 0 hours. 
In the second phase of treatment, the trays of books 
are immersed in the solution containing MBG and the heptane 
solvent. The chemical is absorbed completely throughout the 
pages of the books. This part of the process takes 
approximately 1 hour. 
In the final stage, the solution is drained, and the 
books are rinsed with fresh solvent. Then the solvent is 
removed from the books, evaporated, using heat. This part 
of the process takes approximately 12 hours, 
FMC literature states that the MBG process has the 
flexibility to provide complete deacidification with 
alkaline reserve levels ranging from 0.3% to 2.4% by weight. 
Toxicology 
I have summarized from the toxicological studies which 
have been completed and reviewed to date both for DEZ and 
MG-3. 
DEZ 
DEZ toxicological studies have been ongoing since 1984. 
Chart 1 shows that at least 12 tests have been conducted to 
date, many of them sponsored by the Library of Congress. 
All the tests were conducted by outside independent 
contractors, 
Akzo's promotional literature has this to say about 
these tests: 
Review of available information suggests that neither 
treatment of paper nor the use of the process poses 
material risks to users of the treated materials. 
Preserving Our Written Heritage with FMC's Mass Paper 
Preservation System, [Brochure,] Bessemer City, NC: 
FMC Corporation, 1990. Some of the information used 
here, especially the illustration, was drawn from this 
brochure. Since it was written for the MG-3 process 
which is no longer in use, however, FMC preservation 
system engineering staff were consulted about changes 
in their new MBG process. 
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library workers, or treatment plant operating staff. 
The toxicological studies conducted specifically for 
this process supplement substantial evidence in the 
public and private sector that the key chemical 
compounds, principally zinc oxide, are benign at 
relevant concentration and exposure levels. 
Two independent reviews of the DEZ toxicological tests 
have been performed, one by the Safety and Environmental 
Health Office at The Johns Hopkins University and the other 
by the Research Safety Office at Northwestern University. 
Hopkins staff reported about DEZ: 
After reviewing the reports [provided by Akzo], 
reviewing the scientific literature, and conducting 
personal air sampling, [it has been determined] that 
zinc oxide residues on treated books pose virtually no 
health threat to library personnel.... No personal 
protective equipment is needed to handle treated 
material...and...after handling treated material, 
personnel should wash their hands before eating, 
drinking, or smoking (the same procedure should be 
followed after handling any books or newspapers).(3) 
Northwestern staff reported this about DEZ: 
...[B]ooks treated by this process should not create a 
health hazard to either employees or patrons of the 
library.... While it is always possible that a highly 
sensitive individual may have an adverse reaction, 
...books treated by this process would create a minimal 
response for such individuals.(4) 
MG-3/MBG 
Toxicological studies of MG-3 were conducted in-house 
at the FMC Corporation's Toxicology Laboratory in Princeton, 
New Jersey, between 1989 and 1990. At least ten studies 
were undertaken. Each of these paralleled the LC tests, as 
can be seen on Chart l. Toxicological studies of MBG, MG-
3's later incarnation, are not yet available. 
Each toxicological study report from FMC includes a 
summary which synthesizes the results of the test conducted. 
For example, "Under the conditions of this study and based 
on the FMC rating system, the test material is judged to be 
non-irritating to intact and abraded skin when applied 
topically to New Zealand rabbits." (Primary Skin Irritation 
Study in Rabbits.) All the other studies are similarly 
worded, including the phrases "no adverse effects were 
3 Letter dated April 8, 1991. 
4 Letter dated September 9, 1991. 
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attributable," "judged to be non-sensitizing," "classified 
as practically non-toxic," "classified as relatively non-
toxic," "judged to be slightly irritating," "judged to be 
severely irritating," and "did not cause a positive 
response." A recent article about the process by its 
manager synthesizes all this work by saying that the studies 
"concluded that books treated with the FMC process are not 
expected to present any hazard to individuals handling the 
books."(5) 
FMC commissioned an independent review of its 
toxicological testing. The agency reported that: 
Human contact with MG-3 treated paper will produce no 
adverse health effects because of oral, dermal or 
inhalational exposure to residues present in the 
treated paper... Review and analysis of the available 
toxicity data on the MG-3 process chemicals and the 
components of the potential residues in the treated 
paper indicates a low order of potential acute and 
chronic toxicity.(6) 
Northwestern's safety office reviewed the-MG-3 testing 
data as well and concluded: 
[The process] will leave traces of...solvent in the 
paper.... Residual solvent levels could be significant 
in some areas of the library which may not be well 
ventilated. In addition, some patrons/staff members 
may exhibit marked sensitivity to low airborne 
concentrations of solvents. Solvent concentrations 
should decrease with time since the chemicals in 
question are volatile.(7) 
The reports indicate that the DEZ and FMC MG-3 
processes are safe, but this should not preclude any 
institution considering either process from reviewing the 
data at hand and assessing the toxicological risk to staff 
and patrons for itself. Anecdotally, I and other 
preservation staff at Johns Hopkins got headaches from 
handling deacidified materials as we were evaluating them. 
The staff of at least one other institution also had some 
similar reactions after handling deacidified materials. 
I suspect that, despite their scientific approach. 
Robert S, Wedinger, "The FMC Mass Preservation System." 
Restaurator 12 (1991): 1-17. 
An Assessment of the Toxicity of Chemicals Used in the 
MG-3 Process and the Toxicity of MG-3 Treated Paper. 
Theodore M. Farber, Ph.D., DABT, Toxicology Advisory 
Services. 
Letter dated July 11, 1991. 
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toxicological studies may be as imprecise as accelerated 
aging studies. In each case, a conclusion or prediction is 
made based on data acquired via experimentation. The 
conclusion drawn from these data is made without guarantee 
or warranty that it will reflect actual results in field 
conditions on a large scale. 
Technical Evaluation of Existing Commercial Hass 
Deacidification Technologies 
QUALITY ASSURANCE 
To corroborate vendor claims, an institution must 
necessarily establish an ongoing quality control program to 
assure the continuing efficacy, viability, and safety of 
mass deacidified materials. Such a program consists of two 
parts, one performed in-house by trained staff and one 
contracted outside to an independent testing agency. 
In-house testing. 
For most institutions, in-house testing is probably 
limited to empirical evaluation, one based on observation. 
It is very elementary and consists of three parts: visual 
inspection, pH determination, and alkaline buffer 
deposition. This testing may be performed by preservation 
staff or those assigned to ship and receive materials to and 
from the deacidification plant. 
Physical inspection: visual and olfactory. Each 
treated item is given a visual and olfactory inspection for 
obvious physical damage or abnormalities after it is 
returned to the library from the mass deacidification 
vendor. These abnormalities are recorded during the 
inspection and include, but are not limited to the following 
areas, materials, or types of damage: covers/covering 
materials, binding/leaf attachment, textblock, labels, 
adhesives, inks, chemical residue, odor, and cockling. Any 
damage to materials which might have been the result of 
shipping and handling after leaving the library is also 
recorded. 
pH determination. A pH indicator solution is used to 
determine general acidity or alkalinity after treatment. It 
is safe to use, non-damaging, and easy and quick to apply 
and read. The solution assumes a distinctive color when 
paper alkalinity is 6.6 or higher and is applied via a pen-
like device or with a cotton swab dipped in the solution. 
Other devices and methods may also be employed to determine 
pH in-house, including pH indicator strips, pH meter, or 
cold extraction pH, which basically requires a blender, pH 
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meter, and a scale. This later test could be performed 
elsewhere on an academic campus, for example, in one of the 
science labs. 
Alkaline buffer deposition. The following test works 
only for books treated with DEZ. A relative determination 
of uniform zinc oxide deposition on a page or a piece of 
paper is accomplished by using an ultraviolet light. In a 
dark room, ZnO fluoresces yellow/gold/orange under a UV 
radiation source. A splotchy reading does not necessarily 
indicate inadequate or non-uniform deposition. This test 
will also indicate when the treatment is incomplete, i.e., 
when areas of the paper have not been reached by the DEZ. 
There is no quick and easy test as this for books treated by 
the liquid MBG solution. 
Outside, independent scientific testing. 
Outside, independent scientific testing (as opposed to 
in-house empirical testing) of treated materials should take 
place once or twice a year to validate conclusively vendor 
contract specifications. Unneeded sample acidic papers or 
books may be inserted into one or more shipments to the 
vendor each year in order to generate materials for this 
destructive testing. Tests which may be performed are: 
accelerated aging; fold testing; extraction pH; and alkaline 
buffer deposition uniformity and % weight. 
Technical Evaluations of The _Johns Hopkins University 
Library Materials 
The Milton S. Eisenhower Library sent five test batches 
of books and archival materials for mass deacidification 
between May 1990 and May 1991, three batches to Akzo and two 
to FMC, Of the total material shipped, 1,162 books were 
tested. Because scientific testing could not be conducted 
in-house, an empirical approach to in-house process 
evaluation was designed, based on observation. Each item . 
selected for treatment was cut in half so that an untreated 
control half could be compared with a treated half. Data 
forms were designed to describe and record any changes 
between the control and treated halves. Data were then 
compiled for each shipment and at the end of the five test 
runs the statistics were cumulated, both by vendor and for 
the entirety of the materials treated. The in-house 
quality assurance tests described earlier were performed on 
all the materials treated. The results of the in-house 
empirical testing are illustrated in Charts 2 and 3. 
The basic questions I asked myself in preparation for 
evaluating the treated materials were: 
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— When do the mass deacidification processes work and how 
do they work, and when do the processes not work and 
why? 
— Are there perceptible differences between treated and 
untreated materials? 
— Are there any changes in binding materials: adhesives, 
glues, cloth, paper, board, thread, coatings, plastics, 
inks, etc? 
— What are these changes, these effects of treatment, and 
to what degree do they occur? 
The short and simple answer to these questions was that 
all the Hopkins mass deacidified material was affected in 
some way by DEZ and by FMC's MG-3 process, in use at the 
time. In my experience the results of the test runs on 
books, i.e., the effects of treatment, were so startling 
that I wondered why similar results had not been widely 
publicized earlier, considering all the DEZ research 
conducted by and for the Library of Congress since 1973. 
In some cases, the physical damage to some items was so 
great that it required remediation: i.e., repair, 
commercial rebinding, or replacement. Covering material 
components (especially those with a pyroxylin additive), 
binding adhesives, cloth, paper, and illustration colors and 
inks were all affected to one degree or another, depending 
upon the items selected for treatment. Book paper cockled. 
All paper discolored somewhat and emanated an odor. Hot-
melt adhesives expanded or embrittled. Cold-melt adhesives 
dissolved. Selin call number labels bubbled and shriveled 
up or their adhesives oozed, precluding treatment of 
retrospective collections labeled in this manner. Flat 
paper, archival materials, and photographs were less 
affected. Some materials also were incompletely treated and 
remained partly acidic. 
The photographs on the pages following this paper 
illustrate some of the effects of treatment I have just 
glossed over. 
As you have seen, as of May 1991, DEZ and MG-3 had not 
been refined to the point where they could transparently 
treat all paper-based materials, the ideal so long held and 
hoped for by the library preservation community. 
Deselection or pre-selection of items for treatment, those 
which might be damaged or adversely affected, seemed 
necessary in order to obtain the best possible and least 
damaging results on the remaining but diminished pool of 
candidates for mass deacidification. It also seemed that 
DEZ or MG-3 would not have been able to treat more than a 
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limited spectrum of the wide range of paper-based materials 
which libraries collect, house, and preserve. 
Evaluating the Empirical Data 
While compiling empirical data on the test runs I 
realized that listing the effects of treatments and 
compiling statistics about them alone would not wholly 
determine the viability of any particular mass 
deacidification process to a library. As a result, I 
developed a decision-making model which can be used by an 
institution's administration and preservation staff for 
reviewing the empirical data to determine the acceptability 
of one or more treatment effects on an institution's 
materials. (Refer to Chart 4.) I characterize this 
decision making model in two ways. First, it is a vehicle 
to assess and perhaps quantify possible risk, that is, 
damage, to collections materials. In this way it is a risk 
management tool. Potential benefit must be weighed against 
potential risk. Second, the model serves as a means to 
establish a minimum level, or a threshold, of acceptable 
damage to materials. This threshold may be expressed as a 
percentage or minimum number of items damaged in some way or 
in particular ways per shipment. An institution would have 
to decide, based on the range of possible negative and 
destructive treatment effects, what extent of collection 
damage it would tolerate as a result of mass deacidification 
treatment. Damage translates into additional expense 
because of the cost of remediation, repair or 
replacement.(8) 
Conclusion 
Discussions about all the other aspects of mass 
deacidification, such as those topics we will be-discussing 
for the remainder of this conference, are important in the 
context of a viable, beneficial, and economical process. 
These discussions become moot if the processes do not 
function properly or 1ive up to expectations. As 
administrators we cannot make decisions based on faith and 
hope. Neither can we make decisions which will put our 
collections, staff, or patrons at risk. Institutions with 
interest in mass deacidification technology must make 
decisions regarding its efficacy for the preservation of 
their collections as well as for the health and safety of 
their staff and users. This can be done through careful 
8 For more information about mass deacidification work at 
The Johns Hopkins University see: Ed Rosenfeld and 
Robert Milevski, "Experiences with Trial Treatments," 
in A Roundtable on Mass Deacidification, ed. Peter G. 
Sparks (Washington, D.C: Association of Research 
Libraries, 1992), pp. 96-109. 
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analysis of test data and the experiences of others. 
Continuing unknowns about available and future technologies 
should not discourage us, however, from using and 
benefitting from mass deacidification services. These 
unknowns should encourage us to seek out more information 
now and in the future before committing ourselves to any 
unacceptable process. This informed consumer approach will 
best serve those whose decisions will permanently affect the 
usefulness, accessibility, and life of the collections they 
were hired to manage, develop, preserve, and conserve. 
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Figure 1. Key Steps in the DEZ Process 
(iCOj) 
SOURCE: Oiric* of TachficMoflir Aiieismvnl. 19U. 
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Figure 2. Key Steps in the FMC Process 
Here's how FMC's treatment process works 
First, the moisture content of the 
books Is reduced to an optimal level 
through an Innovative dielectric 
heating process. 
Next, the tnys contslntog the 
books are Immersed In FMCs 
proprietary compound, magneaiui 
butoxytriglycolate, or MG-3. • 
Finally, the solution is drained, 
the books are rinsed with fresh 
solvent and the solvent is removed 
using dielectric heating. 
Chart 1. Toxicology: Testing Reported Undertaken and Completed by FMC and Akzo 
FMCTesline: Dale. Test Type* Agent (s) Tested Akzo for LC) Testing: Date. Test Type* Agentfs) Tested 
1989 Primary Skin Irritation Study in Rabbits 
1989 Acute Dermal Toxicity Study in Rabbits 
1990 Primary Skin Irritation Study in Rabbits 
1989 Primary Eye Irritation Study in Rabbits 
1990 Primary Eye Irritation Study in Rabbits 
1989 Skin Sensitization Study in Guinea Pigs 
1990 Skin Sensitization Study in Guinea Pigs 
1990 21-Day Dermal Toxicity Study in Rats 
with MG-3 Treated Paper and Untreated Paper 
1990 Salmonella/Mammalian-Microsome Plate 
Incorporation Mutagenicity Assay (Ames Test) 





Treated paper 1984 
MG-3 







1984 Primary Dermal Irritation Study in Rabbits 
Primary Eye Irritation Study in Rabbits 
Guinea Pig Dermal Sensitization Study 
21-Day Repeat Dose Dermal Toxicity Study 
in Rabbits 
Mutagenicity Eyaluation of Paper Untreated 
in the Ames Salmonella/Microsome Spot Test 
Acute Oral Toxicity Study in Rats 
Evaluation of DEZ-Treated Paper for Potential 
Health Effects by Toxicity and Cell Transformation 
Assays Utilizing Primary Hamster Embryo Cells 
1987 Quantitatiye Eyaluation of Potential Paniculate 
Emission from DEZ-Treated Books Under 
Simulated Library Stack Conditions 
1987 Pilot Study on the Acute Toxicity of Diethyl 
Zinc Afler Administration to Rats by Inhalation 
and Parenteral Routes 
1988 Safety Eyaluation of Zinc Oxide Aerosols From 
DEZ-Treated Books 
1989 Repeated-Exposure Inhalation Toxicity Study of 
Zinc Oxide in Rats 
1990 Subchronic Inhalation Toxicity Study of Zinc 
Oxide in Rats 
Treated/untreated 



























Testing Conducted In-house in the FMC Corporation's Toxicology Laboratory, Princeton, NJ, and the results of these tests were independently assessed in 1990 by 
Toxicology Advisory Services in a report entitled An Assessment of the Toxicity of Cliemicals Used in tlie MG-3 Process and tlie Toxicity of MG-3 Treated 
Paper, authored by Theodore M. Farber. Ph.D., DABT. 
Testing Conducted by Various Contractors including Litton Bionetics, Inc., F. William Sunderman, Jr., MD, Battelle Memorial Institute, and Northrup Services, Inc. 
Staff from the Office of Safety and Environmental Health at The Johns Hopkins University reviewed these reports, as provided by Akzo. 
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Chart 2: Mass Deaddification: Empirical Testing Results 
Effects of Treatment: Breakdown by Vendor 
The Johns Hopkins University, The Milton S. Eisenhower Library: May 1990-May 1991 
Tout items in shipmeiil—haidb^ks. 
papotaclcs, periodicals, painphkts 
Total items affected (exclusive of odv . 
cockling, and p^>er yellowing)*"* 
Total items affcaed whicb may lequire 
remedial tieaiineat 
Evidence or eneds of mass deaddificatioa 




Plastic film • 
.—ftessure-sensitivc cloth * 
Pressure-scnsiiive tape 
SELIN label • / • • 
.—Stamping ink/foil color • 
Ink Featberi i^ 
._.3all point pen ink 
—Jion-Hopkins library pnapeity stamp ink 
Text paper piiwing ink " 
Color shirUng or diKotoratWM 
Covei color 
Endsbect/pastedownTmside cover 
....JJon-Hoi*ins library security label 
.-..Text paper yelkiwinR 
Other cbemic^ or process eTTects 
Adhesive effects 
. - Stiff adhesive 
Chemical bum 
.—Qiemical re^dues or deposits 
- Covers 
._ Sticky cover * 
.Text paper 
.....Cockling 
Cracked or flaking cover coaling * 
—.Curied paper cover • 
Inconpiete page treatnent • 
Odor 




Sticking/blocking pages * 
^%yI covering shrinkage • 
OUier 







































































































































































































































































































" Effect which may require remedial treatment: repii 
" Not aU items were affixed with SEUN in every 
" • • Almost 100% of the boiAs exhibited odOT, cockling, and paper yellowing every sJiiptnenL 
Note I: Materials selected for these trial treatments rqirtsented bound materials in the Milton S. Eiscni»wer library's general collections and 
conformed to the Library's selection policy for mass deacidification. 
[C provided at the bottom of this Chan because many items exhibited multiple effects. Note 2: No totals ai 
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Chart 3: Mass Deacidificatioa: Empirical Testing Results 
Effects of Treatment: Breakdown by Binding Format 
The Johns Hopkins University, The Milton S. Eisenhower 
Total items in sbipmeni 
-.-.Percentage of all materials shipped 
Total iions affected (exchisive irfodor. cockling, 
and paper yeikiwing)**" 
. . . - .Jtaxatage of binding type 
Percentage of all materials sbipped..x 
Total items affected wbicb may require remedial 
treatmcol 
—Pciceatage of binding type. J[ 
......Percentafte of all materials thipped„xx 
Evidence or effects of mast deacidificatioD 




Plattir fii"t • 
Presauie-scoMtive cloth • 
Pressure-sensitive tape 
SEUN label • / • • 
—Stamping ink/foil color • 
Ink Feathering 
Ball point pen ink 
...-Noo-Hoc^aos libiary property stamp ink 
—Text p ^ x r printing ink " 
Color shifting or discolorvtlon 
—Cover ctdor 
—Eadsbeet/pastedowo/inside cover 
—NoB-Hopkms library security label 
.....Text paper yellowing 
Other cbemkai or proctas effects 
.—Adhesive effects 
-, Adhesive embiUtlemeni • 
- , - Spine adhesive expansion/meltdown * 
Chemical bum 
Chemical residues or deposits 
...- Stidty cover • 
.Text paper 
—Cockling 
Cracked or flaking cover eoating • 
Curied paper cover • 
....Jncomplete page treatment • 
Odor 
Myester clouding • 
Staining 
,..- Pasiedown 
.....Slicking/blocking pages • 
Vinyl covering shrinkage • 
Other 
.-.Alissing item • 
Paperback Hardback Periodical 
510 482 121 
43,89% 41.48% 10,41% 
329 257 35 
64.51% 53.32% 28,93% 
28.31% 22.12% 3.01% 
261 102 11 
51.18% 21.16% 9.09% 
22.46% 8,78% 0.95% 










108 6 8 
1 0 0 
47 7 0 
0 0 0 
1 4 0 
93 66 0 
0 1 0 
12 10 0 
15 17 2 
1 2 0 
76 58 11 
2 93 3 
0 3 0 
Many items affected 
12 0 0 
21 1 3 
35 8 5 
7 1 0 
16 24 2 
18 7 0 
13 8 2 
Many items affected 
0 9 0 
1 0 0 
7 5 0 
Almost all items affected 
0 0 0 
0 7 0 
1 4 0 
1 0 0 





























0 0 0 1 
• Effect which may require remedial treatment replacement, repair, commercial rebinding, 
• • Not all items were affixed with SEUN in every lest run. In the third Akzo test run, 100% of the 
• • • Almost 100% of the books exhibited odor, cockling, and paper yellowing every shipment. 
































































books afDxed uith SELIN labels sustained ]aix 
Note 1: Materials selected for these trial treatments represented bound materials in the Milton S. Eisenhower Library's general collections and 
conformed to the Library's selection policy fcr mass deackHTication. 
Note 2: No totals are provided at the boUom of this chart because many items exhibited multiple effects. 
^ 
24 
Chart 4a: Mass Deacidincatton: Empirical Testing Results 
Decision Making Model for Evaluating the Effects of Treatment 
Observable evidence or effect of mass 








SEUN label ** 
Stamping ink/foil color 
Ink Feathering 
Ball point pen ink 
Non-Hopkins library property stamp ink 
Text paper priming ink 
Color shifting or discolorations 
Cover color 
Endsheel/pastedown/inside cover 
Non-Hopkins library security label 
Other chemical or process effects 
Adhesive effects 
Spine adhesive expansion/meildown 
Chemical bum 
Non-


















Non- ! Strticturally 



































































































Chart 4b: Mass Deacidlflcation: Empirical Testing Results 
Decision Making Model for Evaluating the Effects of Treatment 
Observable evidence or effect of mass 
deacidificalion treatment on bound 
materials 
Other chemical or process effects 
(continued) 
Chemical residues or deposits 
Cockling 
Cracked or flaking cover coating 
Curled paper cover 























Non- i Slritcturally i structurally 




















































* Remedial treatment may be requited, such as replacement, repair, commereial rebinding, or second mass deaddification treatment, to correct effect of mass deacidificalion. 
*• In-house materials processing or shelf preparation procedures fi^quently introduce/add new materials into a book. i.e. labels and propetty stands. Procedures may require 
revision to accommodate any potential damage which might occur to these new materials as a result of mass deacidificadon. For example, SELIN labels can be applied 
after treatment. 
••* Binding materials Ukely to be affected by mass deaddification cannot usually be easily identified and preselected from possible mass deacidificalion treatment candidates. 
These problematical materials include: adhesives. plastic films, coatings, inks, and paper types (coated and uncoated). 
Note: This chart reffects MSEL PreservaUon Department judgments (at the Ume) regarding die impact of the effects of massdeacidificaUon on the selecUon. processing, 
use, life, and soundness of materials. 
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Photograph Comments: DEZ Effects, Figures 1-16 
Figure 1: Chemical Residues or Deposits Effect: DEZ. The 
yellow-orange residue on this coated, leather-grained paper-
covered hardback is probably zinc oxide. The reason for 
this deposition is unknown. See also figures 13 and 16. 
Figure 2: Flaking Cover Effect: DEZ. The flaking seen on 
this paper-covered hardback may be the result of an adverse 
reaction to the DEZ process of a pyroxylin (or some other) 
coating on the covering material. Note: The materials in 
the first Hopkins shipment only were cut along their length 
rather than the width. 
Figure 3: Plastic Film Delamination Effect: MG-3. Plastic 
film used to protect the illustrated cover of this paperback 
bubbled up and released easily from the paperboard cover. 
Figure 4: Plastic Film Delamination Effect: DEZ. Most 
clear plastic-like films protecting the printing and 
paperboard covers of some paperbound books, like this one 
from the 1950s, were affected by delamination or bubbling, 
or, in this case, brittleness and flaking. Also note that 
the original hot melt adhesive melted and bubbled beyond the 
top and bottom edges of this paperback. The adhesive also 
expanded, pushing apart the textblock and cover. See also 
figure 6. 
Figure 5: Cover Delamination and Dissolving Adhesive 
Effects: MG-3. The CFC solvent may have caused a portion 
of the cold melt adhesives of these paperbacks to dissolve 
at the cover-to-text attachment, cleaning delaminating their 
covers. 
Figure 6: Adhesive Effect: DE2. The hot melt adhesive of 
this 1960s softbound book (Viking Press) bubbled and 
expanded, pushing apart the textblock and cover. This also 
happened to a second Viking Press softbound book from the 
same time period sent in another DEZ test shipment. 
Figure 7: Brittle Adhesive Effect: DEZ. This effect is 
similar to those described in Figures 4 and 6. A normally 
flexible adhesive, probably a hot melt glue, turned brittle 
after DEZ treatment causing this paperback book — and 
others like it in the shipment — to break at opening points 
during use. This book was manufactured in South America. 
Figure 8: Selin Label Effect: MG-3. In a number of cases 
with MG-3 treated books the Selin label adhesive dissolved 
slightly and a brown residue accumulated around the edges 
and tops of the labels. When this happened the label was 
usually easy to pull off as well. In other cases only the 
clear tape overlay bubbled; there was no residue formation. 
See also figure 14. 
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Figure 9: Cover Discoloration Effect: DEZ. The 
discoloration seen here may be caused by heat introduced 
during the treatment process, i.e., the temperature may have 
been high enough to yellow and brown the light-colored paper 
cover. Or the discoloration could have been the result of 
incomplete treatment, explained in figure 11. 
Figure 10; Color-shifting Effect: MG-3. The treated.top 
portion of this color photographic reproduction shifted 
color. Although not as apparent here as on the original, 
the blacks and grays shifted to a reddish-pinkish hue. 
Figure 11; Chemical Burn and Incomplete Treatment Effects: 
DEZ. The speculation for this effect is that the book was 
not dried sufficiently enough before the introduction of DEZ 
gas into the chamber, leaving the paper with too much water 
content. The excess moisture, attempting to migrate out of 
the book, encountered DEZ gas at the edges of the textblock, 
causing this chemical burn, due to the pyrophoric nature of 
diethyl zinc gas when it encounters oxygen and oxygen 
compounds. The effect on this item might also be described 
as being the result of an incomplete treatment. 
Figure 12: Incomplete Treatment and Blocking Pages Effects: 
DEZ. Three pages from the front, middle, and rear portions 
of the treated top half of a test book were swabbed with a 
pH indicator solution. Close scrutiny of the three pages 
will show yellow, i.e. acidic, undulating shapes within the 
purple, i.e. alkaline, field, with two of the shapes growing 
out of the gutter margin. The third shape is a circle in 
the middle of the page. These shapes are but slices from a 
larger but irregular shape within the body of the textblock 
which remained untouched by the diethyl zinc gas after 
treatment. James Stroud at the Harry Ransom Humanities 
Research Center in Austin, Texas, describes this phenomenon 
as a "pressure egg." A pressure egg can possibly be caused 
by at least one or both of the following: 1) coated or 
loaded paper stock which has not been sufficiently dried 
before diethyl zinc is introduced into the treatment 
chamber; and/or 2) tightly-packed rather than loosely-
packed materials. There is also the possibility that the 
position of the item within the chamber may have been the 
cause of its being incompletely treated, as another book of 
roughly the same size from the same publisher printed on the 
same type of paper was not effected in the same way, but was 
completely treated. The pressure egg in this book was 
discovered during quality-control operations, when the item 
was being examined under an ultraviolet light. Under 
ultraviolet light the treated portions of the pages appear 
purple or orange but the untreated portions are stark white 
in comparison. The pages of this book also blocked together 
in various grouping throughout the text. The pages may have 
blocked together during the rehydration process, when water 
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vapor was introduced into the chamber to bring the paper 
back up to its optimum moisture level. Since the paper of 
this book may have been coated, this could be reason that 
the pages blocked during this phase of the process. 
Figure 13: Turn-in Staining Effect: DEZ. This staining 
may be due to a pyroxylin (or some other) coating on this 
paper-covered hardback or to the type of adhesive used to 
adhere the covering material to the boards. 
Figure 14: Selin Label Effect: DEZ. All Selin labels 
affixed to DEZ-treated books were affected in this manner. 
The clear plastic tape overlay turned brittle and flaked, 
while the white tape substrate buckled, puckered, and 
shrank. The white tape is adhered to book covers with a 
heat-activated adhesive. This adhesive and the heat 
introduced/generated during the DEZ treatment process 
probably caused both of these reactions. 
Figure 15: Ink Feathering Effect: MG-3. The CFC solvent 
used in the MG-3 process to carry the chemical to the books 
caused the ink of this inscription to feather and smear. 
Figure 16: Chemical Residues or Deposits Effect: DEZ. 
This illustrates a zinc oxide deposition on an illustration 
from a book with a coated and/or loaded paper which is not 
shiny in appearance, thereby accidently passing through the 
deselection screening process. The deposition has a bluish-
rainbow hue and provides an impediment to clearly viewing 
the illustration. Its formation may have to do with the 
book's coated paper or an excess of DEZ gas in the treatment 
chamber. 
Note: Some but not all of the process effects illustrated 
above and listed in Charts l and 2 had low incidence 
occurrence, as low as one instance during the entire Hopkins 
testing program. In other instances, 100%, or nearly 100%, 
of the items tested in the testing program were affected in 
a particular way; for example, odor, cockling, paper 
discoloration. Low incidence occurrence is linked to the 
number of like items treated at the same time. Low 
incidence occurrence does not negate in any way that an 
effect took place. It simply points out that, among other 
things: 1) books are composite objects and a variety of 
materials have been used in manufacturing publishers' 
bindings; 2) the deacidification of some of these binding 
materials will be problematical, perhaps wholly 
incompatible, with the DEZ or MG-3 process; 3} these 
binding materials are probably not deselectable beforehand 
because simple and foolproof materials identification 
methods do not exist or are unknown at this time; and 4) 
that, under certain circumstances which are not wholly 
understood, damage will probably result from the treatment 
of these binding materials. 
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Comments after Milevski paper 
Dean; 
You had mentioned that of the 56% affected items, 34% 
needed repair or remediation in some way. Did you figure 
out any unit costs for that? 
Hilevski: 
Because these were test items we never went that far. 
But you can calculate what it would be, if you have to 
recase a book or put on a new cover or you have something 
commercially rebound, and it costs an average of $5, and you 
had 3 5% of your items to do. If you had three hundred items 
or more needing that, it would be an extra $1,500 on top of 
the $15 for treatment per item, which I think is the current 
cost for book materials, not including processing costs. 
Dean: 
The point is that proponents of various systems are 
very much into comparison costs, and I don't think these 
repair costs are really figured into the cost of 
deacidification. 
Frieder: 
Northwestern has as of last June signed a contract with 
Akzo, so we're doing mass deacidification, and I'd just like 
to point out that it's in our contract that Akzo pays for 
repair of certain types of damage, for instance call number 
labels that need to be replaced. We have an agreed-upon 
rate per label in the contract that Akzo reimburses us. 
Another problem with the Akzo process is that buckram 
blisters, and we have an agreement in the contract that they 
will pay the cost of rebinding — not only rebinding but 
also the cost of processing. We figure $5 for rebinding and 
another $10 for processing, so they are paying $15 per book. 
They're not thrilied about it, but it's in the contract. 
Hilevski: 
Hopkins had a similar clause in their contract. 
DeCandido: 
You mentioned that the data on toxicology that you have 
there is for the MG-3 process. Is it analogous to MBG? 
*H Milevski: 
I I'm not a chemist and have no way of answering that 
j|j conclusively, but the chemicals are almost the same. 
.-I 
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They're just not taken to the same process level with MBG as 
they were with MG-3. 
Stroud: 
One thing to understand with toxicology studies, for 
instance with DEZ, is that they are not discussing diethyl 
zinc but zinc oxide, and the same with the FMC process. 
It's the end product that's being delivered to the paper 
that is being evaluated by the toxicologist. So if indeed 
you have some residual solvent or some other behavior going 
on associated with the treatment, those are not being 
factored into the studies. So it doesn't matter whether 
it's heptanes or CFCs that are in there. The toxicologist 
is talking about magnesium compounds. 
Milevski: 
With the studies with DEZ, you can look in the 
summaries to see whether they're actually using the treated 
paper in the study or if they're actually using zinc oxide. 
The same with the FMC process. They're either using the 
chemical itself, meaning the alkaline buffer that's left in 
the paper, or they're using the treated paper. 
Ferguson: 
Of the 1,100 books that you sent out in the test, how 
many would fall within the spectrum of what you would feel 
good about using the treatment for? 
Milevski: 
In general, hardback books were the most successfully 
treated of the four types of materials Hopkins sent for 
treatment, i.e. hardbacks, paperbacks, pamphlets, and 
periodicals. I felt good about the hardback results. With 
regard to the DEZ process, many of these hardbacks did 
suffer from odor, cockled paper, and slight paper 
discoloration, discoloration you would generally not notice 
without having a control copy available for comparison. 
These three treatment effects are more or less innocuous, 
cosmetic changes. Over time the odor dissipated and the 
cockled pages flattened. Covering materials in cloth or 
paper which were coated with pyroxylin or some other type of 
film were problematical. Although the effect incidence rate 
was low, due fortunately and serendipitiously to the small 
number of such materials shipped for treatment, the coatings 
did alligator or flake off the book. As a result books 
would likely require rebinding or repair. 
I'm much more leery about paperbacks, however. For 
example, you cannot easily determine whether a book is bound 
together with a cold melt adhesive or a hot melt adhesive 
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which turns brittle after treatment, causing the binding to 
break apart during use. Also, you cannot easily assess 
whether a paperback cover has a protective film on it, a 
film which can blister or flake off after treatment. 
Positively identifying paperback and hardback books 
constructed with materials which will possibly react 
negatively to mass deacidification treatment is not possible 
at this time. And for me this is a problem because it 
increases treatment and processing costs when damage 
results. 
Paper is the same thing. You don't know if you have 
coated paper or loaded paper — specifically, you don't know 
if you have a paper with a dull coating. You don't know if 
the paper is loaded in any way that might affect the 
process, especially DEZ, in that if you don't dry it all out 
(coated or loaded paper has more water content) before you 
start the process, you can get other negative things 
happening, like the effects I saw. 
Ferguson: 
In picking things for the "narrow spectrum," is that a 
technique that can be taught to staff in the library, or is 
it a spiritual gift? 
Milevski: 
I was at Hopkins for the first shipment that was sent 
out commercially. The books were screened three times 
before they went out. Catalogers conducted the first 
screening. Someone from the Preservation staff conducted 
the second screening. Finally, I did the third screening, 
deselecting items that shouldn't go for treatment, that 
would be inappropriate, that would possibly be adversely 
affected. Still, books came back damaged from treatment. 
Because mass deacidification processes are still in the 
developmental stages there are few real clues you can use to 
deselect problematical materials with certainty. 
Ultimately, the screening process has nothing to do with 
spirituality, but rather with experience and hunches. 
Fedunok; 
How did you select your sample? The 1,100 books 
weren't a random sample of everything in your collection. 
So the number 56% relates to some selection of books. Could 
you-reflect on that, how we go back with your information to 
our collections? 
Milevski: 
When I chose the sample I tried to get one that 
reflected the variety of book materials in the library's 
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collection. Items ranged in age from the 1850s to 1991 and 
were covered in paper, cloth, and leather. We even by 
mistake sent a book that was on alkaline paper. But 
everything was based on reflecting what we had in our 
collection. We didn't send any of our real materials, but 
we had paperbacks, pamphlets, hardbacks. 
Fedunok: 
Proportionally as they're represented in the 
collection? 
Hilevski; 
That would have been impossible to do. Much of the 
sample was American and English imprints, but there were a 
lot of German imprints as well as materials from South Asia 
and South America. South American publications were 
particularly susceptible to DEZ. Hot melt adhesives hold 
these bindings together and they became brittle after 
treatment. So, you could deselect South American paperbacks 
from treatment consideration, assuming you did not want to 
pay the additional cost of commercial rebinding. You have 
to weigh this particular deselection decision against 
letting the book fall apart, e.g. turn brittle, in fifty 
years, and then not being able to replace it because of the 
small original print run. 
Fedunok: 
Did Northwestern pre-screen as well, or is it that 
Hopkins tries to stop damage, but Northwestern says "pay to 
fix it later" in the contract? 
Frieder: 
I have a little different view of this than Robert does 
— a similar view but a little less extreme. There is no 
question that there are problems with the process. Let's 
just talk about Akzo, since that's the only one people are 
using. But I think that the spectrum of what you can send, 
while it is not extremely broad, is not extremely narrow 
either. And it's not spiritual or mystical. Work study 
students do it at Northwestern. Basically what we're pre-
selecting out is material on coated paper, because as Robert 
showed there is some problem with zinc oxide when it's on 
coated paper. We're pre-selecting out brittle paper because 
it doesn't make a lot of sense to deacidify brittle paper, 
and we're pre-selecting out alkaline paper because again it 
doesn't make sense to deacidify that. Those things are 
easily determined, and work study can do it in a matter of 
seconds. 
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Ferguson: 
When you say brittle, you mean the three-fold test? 
Frieder: 
Yes. I would encourage people not to be too 
discouraged. I think that what Robert was showing was 
somewhat of a worst case scenario. You took materials — as 
broad a spectrum as you could find — and you sent them to 
see if something would go wrong. And something did go wrong 
in a significant percent, but there still is, I would say, a 
major portion of our collections that can go right now as 
the process stands today. 
Milevski: 
I would just say anecdotally about hardbacks, that you 
could probably send any number as long as the paper is 
uncoated and doesn't have any loading, and as long as the 
cloth doesn't seem to have pyroxylin or some other chemical 
in it to enhance the stamping. I had one book where the 
stamping on the spine all flaked right off. That was only 
one case in 1,100, but I don't know why it happened. If you 
were to send a whole series of books that were all stamped 
the same way on the same type of cloth and all your spine 
stamping fell off, you'd be hard pressed to justify that to 
someone. 
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Paper Presented by James Stroud 
Harry Ransom Humanities Research Center 
of the University of Texas at Austin 
THE HRHRC DIETHYL ZINC HASS DEACIDIFICATION PROJECT 
Introduction 
In January of 1992, the Harry Ransom Humanities 
Research Center of the University of Texas at Austin was 
awarded funding from the National Endowment for the 
Humanities for a two-year study of the logistics and 
technical issues of mass deacidification of archive and 
manuscript collections. This project will result in the 
deacidification of 350 linear feet of twentieth century 
literary archives and manuscripts from the Center's 
collections. The deacidification treatment will take place 
at the diethyl zinc (DEZ) mass deacidification pilot plant 
operated by AKZO Chemical in Deer Park, Houston, 
The 26,000 linear feet of manuscripts and archives at 
the HRHRC focus predominantly on literature of the 
nineteenth and twentieth centuries. These centuries are 
noted for the accelerated growth of industrial manufacturing 
technologies. This resulted in the increased complexity of 
materials used in manufacture of ink, paper, and adhesives. 
One of the hallmarks of these products is their inherent 
instability, caused in large part by acids used either in 
their production or occurring naturally in their chemical 
make-up. These acids, along with those arising from poor 
storage conditions and air pollution, are the chief cause of 
the deterioration and embrittlement of paper. The process 
of paper deacidification is designed to chemically halt this 
deterioration. 
To prevent the bulk of the HRHRCs modern collections 
from deteriorating beyond the point of usability, a process 
is sought which will effectively neutralize the acids in 
large groups of paper records. To be cost effective, such a 
process must be safe for a wide variety of materials, so 
that very little testing and culling of collection items is 
needed to ensure that individual components will not be 
damaged by the process. Based on its experience with the 
mass deacidification treatments currently available, the 
HRHRC believes that several factors make diethyl zinc 
deacidification the treatment best suited for application to 
its collections. 
In contrast to other mass deacidification treatments, 
all of which use organic solvents to deliver deacidification 
compounds into paper being treated, diethyl zinc 
deacidification is a gaseous process. Thus the paper never 
associates with liquid solvents during the treatment. This 
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characteristic is important for collections of manuscripts 
and archives, as the gaseous process prevents inks which are 
soluble in water or organic solvents from softening, 
dissolving, or spreading on the paper. The process takes 
place in a vacuum chamber where the gaseous DEZ penetrates 
throughout the paper records, neutralizing acidic components 
in every sheet, and leaving an alkaline reserve of zinc 
oxide and carbonates to prevent acid-forming gases present 
in the environment from contaminating the material in the 
future. 
The DEZ process has undergone extensive testing for its 
application to bound volumes in library collections. The 
Library of Congress, which originally developed the process, 
has tested the DEZ process for nearly twenty years and 
remains convinced that DEZ is a highly effective and broadly 
applicable mass deacidification technique. They have 
conducted a wide range of process efficacy tests and 
toxicology studies, and have been involved in the design, 
construction and operation of several pilot plants. 
The HRHRC is confident that most of the major issues 
related to the deacidification of paper have been resolved 
by the work of the Library of Congress. As the majority of 
this work, however, has focused on the treatment of bound 
books, the Center's conservators have been studying the 
application of the process to the manuscripts and documents 
in the HRHRC collections. One of the specific concerns of 
the Ransom Center is the effects of the treatment on the 
myriad writing inks and media that are represented in the 
collections. 
Trial Treatment of the DEZ Deacidification Process at the 
HRHRC 
The Ransom Center Conservation Department has been 
investigating the DEZ process since January 1990, when it 
accepted an invitation from Richard F. Miller of AKZO 
Chemicals Inc. to submit a trial run of test materials for 
processing at the Houston pilot plant. 
The Ransom Center undertook this test to study the 
effects of the treatment on visual appearance and tactile 
quality of treated materials. It was believed that any 
visual changes that might occur during the treatment would 
be related to either the deposition of zinc oxides on 
exposed surfaces, the pH sensitivity of treated materials, 
or the heating and cooling cycles which occur during the 
treatment process. There was no intention to duplicate or 
critically evaluate the testing done by the Library of 
Congress on the efficacy of the treatment process in 
deacidification of paper. 
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The evaluation of initial interest to conservators and 
collection staff at HRHRC was the visual comparison of 
treated materials with untreated samples. Though the HRHRC 
is relatively certain of the efficacy of DEZ on the 
neutralization of acid in paper, it is far less confident of 
the effects of treatment on the range of colorants, dyes, 
pigments, and binders that have been used in the production 
of twentieth-century writing and artists' media and in 
modern papers, photographs, and books. Visual comparison of 
control samples with the wide range of materials submitted 
during the test run substantially increased staff knowledge 
of the types of material which would be adversely affected 
by the DEZ treatment. 
A variety of results were observed in the materials 
subjected to treatment. These included a slight yellowing 
of some book papers; occasional color shifts in colored 
papers and printed colors; considerable darkening of 
thermofax, and papers with heat sensitive coatings; 
significant changes in certain types of artists' media; 
occasional blockage of heat sensitive copying process inks; 
disturbances in the texture and color of pyroxylin book 
cloth covers and hot melt adhesives; temporary though 
serious dehydration of boards and textblocks; and the 
formation of iridescent interference colors on some 
photographs. 
Plastics of many varieties fared, in general, quite 
poorly. They stretched, yellowed and darkened. Foams shrank 
and became brittle and powdery. In a tightly packed box, 
fusion occurred between adjacent sleeves of a non-standard 
type of polyester film. 
Most encouraging was the effect of the treatment on 
writing inks and papers. Of the roughly thousand samples of 
writing and typing inks submitted it was difficult to find a 
dozen which had been visually disturbed. 
It was this that encouraged the Ransom Center to 
develop its proposal to the NEH and to focus the proj ect on 
the treatment of manuscripts and archive materials. 
At present we have submitted three separate treatment 
runs to AKZO and anticipate the shipment of another later 
this year. Six more runs will be processed in 1993. 
Project Rationale and Objectives 
Our primary objective is to establish useable 
guidelines, based on practical experience, that may be 
applied by other institutions seeking to have archive and 
manuscript collections deacidified in mass. We will be 
investigating quality control practices in an attempt to 
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establish sufficiently basic procedures that may be applied 
routinely by non-technical library and archives staff to 
evaluate treated materials for pH change, alkaline reserve, 
and the effects of treatment on visual appearance. We are 
examining administrative, financial, and procedural concerns 
associated with the selection, control, movement, and 
security of archives and manuscript collections that are 
sent to off-site facilities for mass deacidification 
treatment. 
Our second fundamental objective is to provide 
experimental evaluation of the effects of diethyl zinc 
deacidification on photographs, inks, dyes, pigments, 
binding materials, storage materials, adhesives and paper. 
We believe this will provide knowledge essential to the 
selection of collection materials for treatment. 
Finally, our third major objective will be to provide 
preservation treatment to approximately 250,000 leaves of 
manuscript and archives which cannot be expected to be given 
timely traditional conservation treatment by the Center's 
Conservation Department. Through our experience with this 
project, we will assess the desirability, practicality and 
safety of the application of diethyl zinc deacidification to 
the high priority and high value collections of the HRHRC, 
Appointment of Project Positions 
The project is overseen by the Director of the Ransom 
Center. Project staff include the Head of the Division of 
Manuscripts and Archives, the Manuscripts Curator, the Chief 
Conservation Officer and a Senior Conservator, NEH funding 
supports temporary project positions of a Library Assistant 
II in the Department of Manuscripts and Archives and a 
Research Scientist Assistant in the Department of 
Conservation, 
Specialized Treatment containers and shipping overpacks 
AKZO designed and provided two types of specialized 
containers for the transport and treatment of the Ransom 
Center collections: a document treatment container and a 
shipping overpack. The document container is a "cage" which 
contains the actual documents. It is slightly larger than a 
standard Hollinger document case, It is made of steel wire 
coated with nylon. Eighty-four treatment cages were made 
for the project. The shipping overpack is made of heavy-
duty corrugated cardboard. The corrugated board box walls 
collapse for efficient storage. The base and lid of the 
overpack are made of rigid polymer, and a sheet of plywood 
placed in the bottom of the base supports and distributes 
the weight of the loaded treatment cages, A full overpack 
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can weigh over 400 lbs. The dimensions of the overpack 
accommodate forty-two cages and a surrounding layer of 
Ethafoam to cushion the materials during transport. The 
overpack is designed to be used with a forklift or hydraulic 
hand truck. Two overpacks are required for a full treatment 
load. 
Transportation, Security, and Insurance 
AKZO provides transportation for the collection 
materials to be treated. The AKZO trucks are temperature 
controlled and fitted with air cushioned suspension. The 
schedule for pick-up and delivery is tailored to the 
availability of the DEZ chamber so that the collection 
materials are absent from the HRHRC for only as much time as 
is necessary for treatment. 
Ty-wraps, or plastic self-locking plastic strips, are 
used to keep the cages closed during handling and transport 
and as an indicator of tampering with the contents of the 
cages. Because the Ty-wraps are commercially available and 
can be removed and replaced with new ones, the J?ansom Center 
is investigating alternative security devices, such as 
pendant seals or locks, for the treatment cages. 
Insurance for collection materials being treated is 
obtained from Huntington R. Block by the HRHRC Registrar 
through the standard procedure by which collection materials 
loaned for exhibition are insured. The amount of the 
insured value is determined by the Project Curator. AKZO 
has assumed liability for damage to collection materials 
during treatment of up to $600 per document case, or $43,200 
for each full load. 
Record-keeping, Inventory, and Monitoring of Collections 
Materials withdrawn from the collections for treatment 
are controlled by the use of a standard Department of 
Manuscripts and Archives call slip. One copy of this 
triplicate form is given to the circulation desk; one 
remains on the shelf where the materials are permanently 
stored; and one is stored with the records in their 
treatment cage. The sequential numbers of the call slip are 
used as locator numbers on the manuscript boxes and 
treatment cages. An automated spreadsheet has been des igned 
that lists the following: call slip number, collection 
name, contents, description of the document case packing 
style, date out, date in, and notes. The notes include a 
list of materials that are removed from the collection 
because they are considered unsuitable for treatment. 
Technical information about the individual DEZ treatment run 
are added to these spreadsheets. These spreadsheets become 
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part of the permanent record of each collection. Treated 
materials or materials being prepared for treatment, can be 
accessed by computer, printed spreadsheet or by the DEZ 
locator number on each individual document case. 
Problematic and treatment sensitive materials that are 
culled are replaced with a standard separation form (or 
"outcard"). When the treated shipment returns, the culled 
materials are re-filed in their original location with the 
treated documents. The separation forms remain with the 
untreated materials in their new housing to identify those 
individual items that were not treated. 
Post-treatment Processing and Re-integration 
When the treated materials return to the HRHRC, an 
inventory of the treatment cages is compared to the shipment 
packing list. The documents are then physically examined. 
Materials that were housed in acidic document boxes before 
treatment are transferred to new archival quality document 
cases which are marked with shelf location numbers and 
identified as containing DEZ treated materials., 
Pre-selection and Culling for the First Treatment Run 
Prior to the first treatment run, the collections 
originally designated as candidates for possible treatment 
were reviewed by the Project Co-directors and Project 
Curator, The JFD Collection, which includes general 
correspondence files, accounting and legal records, 
appraisals and permanent files, was chosen for the first 
run. These documents contain a wide assortment of papers 
and marking media, including groundwood second sheets, 
mimeographed finding lists and appraisals, typed and 
handwritten correspondence, preprinted forms and receipts. 
This collection was chosen because the materials cover a 
broad time span reflecting the range of dates found in the 
Center's manuscript holdings. 
Experimental Focus of First Shipment and Evaluation of 
Treatment Effects 
The objectives of the first shipment to AKZO were 
primarily non-technical. The Center needed to establish 
selection procedures consistent with the concept of a mass 
treatment process. Project staff wanted to develop packing 
standards which would ensure the safety of the treated 
materials during transit and handling, but would not impede 
effective treatment. The first run was intended to develop 
a general awareness among project staff about the overall 
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process. The evaluation process was to focus on visual 
assessment of the treated materials. 
Two-thirds of the paper in the JFD collection was so 
brittle that any movement or lack of support would cause 
breakage of the individual sheets. Use of document cases 
inside the wire cages provided additional protection and 
support for the documents and eliminated their contact with 
the metal rods of the cages. While tight packing would 
curtail movement of the materials in the document cases, 
questions concerning the ability of the DEZ to penetrate 
through thick groupings of tightly packed materials resulted 
in the use of a variety of experimental packing styles to 
determine whether packing density was a factor in treatment 
and collection safety. The majority of the cages were 
packed in the following manner: a manuscript box with the 
lid cut away was placed in the treatment cage; documents in 
their original folders were placed in the box; and support 
cards were placed inside the front, back and sides of the 
manuscript box to restrain movement of the documents. 
Though our intention was to evaluate the relationship of 
packing techniques to security during travel by packing some 
of the boxes very loosely and some quite tightly, the 
majority were packed to a medium density in order to 
facilitate effective penetration of the diethyl zinc gas 
during treatment. 
When they were noted, photographs, thermofax 
photocopies and bound materials were automatically culled 
during this transfer. Other items were flagged if they were 
considered to be unsuitable candidates for treatment based 
on the HRHRC's previous experience during its trial run. 
These flagged items were reviewed by conservation staff and, 
with the approval of the Project Curator, a sampling of 
these materials was included in the run to ascertain the 
effects of the DEZ treatment. Other than this, there was no 
reorganization or "leaf by leaf search" of the records to 
cull treatment sensitive items. 
Results of the treatment were mixed. There was no 
apparent damage to materials that were loosely packed due to 
movement during transportation. There were, however, 
excessive deposits of zinc oxide on the majority of 
materials. These deposits manifest in several consistent 
forms: deposits around the perimeter of smaller items 
stacked next to larger items; rings formed in areas of high 
density or pressure in tightly packed records; deposits in 
areas of planar distortion in the paper; surface sheen; and 
iridescent patches. In the worst cases these were visible 
under both ultraviolet light and visible light. Often, they 
were only visible in ultraviolet light. 
(Although not a quantitative evaluation, the use of 
ultraviolet illumination is valuable in determining the 
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presence and distribution of zinc oxide in treated paper. 
The characteristic bright orange fluorescence of zinc oxide, 
when exposed to ultra-violet light, provides a useful tool 
to assess the uniformity of the treatment and the ability of 
the gas to penetrate enclosed areas such as phase boxes and 
partially sealed polyester sleeves.) 
The problems occurring during the first treatment run 
appear to have been caused as a result of the packing 
density and the incomplete (or uneven) dehydration of the 
paper during treatment. It is believed these factors 
resulted in the incomplete penetration of the DEZ into the 
stacks of paper and the incomplete or erratic removal of 
moisture from the sheets during the dehydration phase of the 
treatment. During the dehydration phase of the treatment, 
it appears that moisture can be trapped in the stacks of 
paper in areas under tight pressure, creating incompletely 
dried sites that react preferentially with the DEZ to form 
the zinc oxide surface deposits. On the whole, the first 
run was quite unsatisfactory from a visual standpoint. 
Treatment Objectives and Evaluation of the Second Treatment 
Run 
The second treatment run used materials from the JFD 
collection comparable to those used in the first treatment 
run. This allowed the project staff to compare similar 
groups of materials from both treatment runs and capitalize 
on the previous experience as a form of quality control. 
Several document cases from the DH archives were also 
included in this run. The DH collection was scheduled for 
the third run and representative materials were put in the 
second shipment for purposes of evaluation of color change 
in the variously colored "second sheets" which are 
predominant in the collection. The objective of the second 
treatment run was to eliminate the excessive deposits of DEZ 
reaction compounds. All boxes were packed with a medium to 
loose packing density. The criterion for packing the 
records was that the packers could easily put their fingers 
to the bottom of the box. AKZO and HRHRC personnel 
determined that a lengthened dehydration phase during the 
treatment, coupled with less dense packing, would 
significantly reduce excessive and erratic zinc oxide 
deposits. 
The second treatment run was very successful with 
regard to our objectives. There was no physical damage to 
the loosely packed materials due to transport. The looser 
packing allowed more complete dehydration and eliminated the 
problems caused by pockets of moisture being retained in the 
stacks of paper. Post-treatment evaluation showed only very 
minor visible deposits of zinc oxide on the surface of a few 
of the materials. When viewed under ultraviolet light the 
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distribution of zinc oxide appeared to be even. As were the 
JFD materials, the materials from the DH archives were 
visually unaffected by the treatment. 
Upon initial inspection of the returned treated 
materials, however, project staff noted a gritty particulate 
accumulated at the bottom of the folders and the open 
document cases. Closer investigation revealed that the same 
grit was present on and between the treated leaves. Low 
power microscopic examination of a bulk sample of the 
particulate debris revealed the grit to be largely (more 
than 95%) composed of grey-white irregular chunks which were 
presumed to be zinc oxide. 
The remainder of the material appeared to be a variety 
of silicates and aluminates of widely varying colors and 
textures. Three potential explanations have been proposed 
by AKZO. One suggests that a freshly sandblasted "knock 
down pot" in the system may have had residual sand; another 
postulates a leak in one of a pair of double block valves 
that may have allowed a local accumulation of zinc oxide at 
the leak (where the DEZ would react with steam and other 
process gases). A third explanation involves poorly purged 
sandblasted pipes used in the plant's original construction, 
but this historical problem has not recurred in a long time 
and is considered an unlikely explanation. A sample of the 
debris analyzed by a firm retained by AKZO showed the 
particulate to be 100% zinc oxide, thus supporting the idea 
that the particulate formed at the block valve. AKZO is 
confident that all these potential sources of grit can be 
monitored, that they have been corrected, and that this 
problem will not recur. Project staff easily removed this 
particulate debris by gently brushing the affected 
materials. It was a simple although time consuming 
procedure. 
Treatment Objectives and Evaluation of the Third Treatment 
Run 
In late September, the third treatment run, containing 
documents from the DH archives was processed by AKZO. 
Initial inspection showed that the treatment of the paper 
was as reasonable as that of the second run. The records 
exhibited remarkable consistency, uniformity, and 
unobtrusiveness of treatment, exhibiting no shifts in color 
or texture of the inks and papers. There was no grit. 
There were, however, some problems. The third run was 
the first of the three to process groups of records with any 
significant number of polyester sleeves. A number of these 
sleeves fused together during the treatment. We had 
experienced fused sleeves in our initial test run, but 
attributed this to tight packing. Though we were wary of 
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the sleeves in the third shipment we believed the looser 
packing style would eliminate the risk. Additionally, the 
collection contained cellulose acetate sleeves. The 
treatment caused embrittlement of these sleeves by 
apparently driving the plasticizers from the plastic. They 
returned brittle, easily broken, and requiring replacement. 
Finally, we noted some minor water damage to two boxes of 
documents and evidence that high humidity had caused 
distortion of documents in a number of other boxes. 
Changes in the Treatment Process 
The diethyl zinc mass deacidification process takes 
place in four basic phases: de-hydration, permeation, re-
hydration, and post-treatment. After sealing the materials 
to be treated in the chamber, a vacuum is pulled and the 
temperature is raised to remove moisture from the paper. 
This is done in a nitrogen environment in order to flush air 
from the chamber. The temperature can reach 13 5 degrees F, 
Following de-hydration, the diethyl zinc gas is introduced 
into the chamber. During this permeation phase, the DEZ 
reacts with acids in the paper to form zinc sulfates and 
with residual moisture in the paper to form the zinc oxide 
buffer. The process liberates ethane. This is followed by 
a dry nitrogen wash to flush the diethyl zinc gas and the 
ethane from the chamber. The third or re-hydration phase 
involves the circulation of humidified nitrogen through the 
system to re-hydrate the paper. Since the beginning of the 
Ransom Center project, a "post-treatment phase", which 
consists of a three-day humidified nitrogen wash has been 
employed in the treatment. The purpose of the post-
treatment phase is to flush the odors from the treated paper 
and to continue the re-hydration process. The post-
treatment phase has been successful in the elimination of 
the odor traditionally associated with DEZ treated 
materials. The use of nitrogen for this post-treatment 
occurred during the first two treatment runs of this 
project. Also during the first two runs the post-treatment 
occurred in the treatment vacuum chamber. During the third 
run, the materials were removed from the treatment chamber 
after the re-hydration phase and placed in an auxiliary 
trailer unit for the three day post-treatment wash using 
humidified air (not nitrogen) at 100 degrees F. 
Questions of concern have been the high temperatures 
used during some phases of the treatment and the presence of 
odors after treatment. In the first run, the temperature 
during the three-day post-treatment nitrogen wash following 
the re-conditioning treatment was a constant 14 0 degrees F, 
Project staff were concerned that this temperature was too 
high and, after ascertaining that the temperature was not 
critical to process efficacy during this phase, requested 
AKZO to lower it to 10 0 degrees F during the second run. 
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Treatment documentation produced by AKZO indicates that this 
was done and it was understood that this lower temperature 
would be used for this phase in subsequent treatments. In 
addition to the incorporation of the extended nitrogen wash 
at the end of the treatment, recent changes implemented by 
AKZO in the treatment process include the use of a more 
highly purified diethyl zinc gas. These changes have 
significantly reduced the problem of odor in treated 
materials from that of the Center's earlier trial treatment. 
Process Changes Affecting the Third Treatment Run 
In an effort to understand the problem of moisture in 
the third run, we have postulated a scenario which is still 
being evaluated. A process change had been implemented for 
this run. Previous to this run, the three day post-
treatment phase had been done in the treatment chamber with 
humidified nitrogen. For the third run, this post-treatment 
occurred in an auxiliary unit, requiring that the treatment 
cages be removed from the treatment chamber and placed in a 
environmentally controlled trailer where they would be 
subjected to three days of humidified air (not .nitrogen) 
circulation. 
On opening the treatment chamber after the re-hydration 
phase to remove the contents to the auxiliary post-treatment 
unit, AKZO personnel noted that standing water was present 
in the bottom of the chamber. It is surmised that this 
water was the result of condensation caused by the contact 
of the humidified nitrogen with the cool walls of the 
chamber. Because the re-hydration phase occurs in vacuum, 
it is also thought that the breaking of the vacuum to fill 
the chamber with air prior to its opening may have caused a 
turbulence in the chamber which forced the the water of 
condensation to splash onto the document boxes. The 
affected document cases were those at the bottom, outside 
perimeters of the stacked treatment cages, 
AKZO staff are concerned with the presence of the 
condensation water; it had not been noted prior to this run 
because the post-treatment phase of the previous runs had 
occurred in the treatment chamber; thus the water, if it was 
there, would have evaporated by the end of the three-day 
post-treatment. Current investigations are being made to 
fully determine the cause of this problem and to establish 
procedures to ensure it does not recur. 
Quality Control Issues 
The project staff have established an analytic program 
focussed on quality control for DEZ treatments. We need to 
characterize more fully the products formed on and in the 
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paper during the process. Towards this end, we are using X-
ray photoelectron spectroscopy coupled to mass spectroscopy, 
as well as spectrofluorometry, thermally-programmed 
desorption mass spectrophotometery, fluorescence microscopy, 
infra-red Raman spectroscopy and Fourier Transform Infra-red 
Spectroscopy to determine the nature of the zinc complexes 
formed in historical papers. This work is being provided 
without cost to the project budget by research groups in the 
University of Texas Chemistry Department. Simultaneously, 
we are also using UV-vis spectro-photometry, flame atomic 
absorption determination of zinc, cold extract pH, and 
titratable alkaline reserve expressed as calcium carbonate-
equivalent. We hope to integrate this information with the 
results of non-destructive analysis by a novel single-
application fiber-optic spectrofluorometer, presently under 
development by researchers in the Electrical Engineering 
Department. 
Conclusions 
The Ransom Center sees diethyl zinc mass 
deacidification as a potentially valuable conservation 
treatment for certain classes of materials in its 
collections. To be confident of the use of DEZ for 
treatment of archives and manuscript collections, however, 
the logistic details of treatment management must be 
clarified, the physical safety of the materials during the 
treatment process must be ensured, and we must be able to 
monitor the effectiveness of the treatment. The information 
gained by the first three treatment runs have answered many 
questions but also raised new ones. By resolving these 
issues as they arise, we are confident that a streamlined, 
reliable procedure for deacidification of large groups of 
manuscript and archive materials should emerge. 
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Comments after Stroud paper 
Peek: 
I would like to go back to deacidifying brittle 
material. Aside from the problem of acid migration, is 
there any other benefit for deacidifying brittle material? 
Has there been any sort of tensile strength test done? 
Stroud; 
We're never going to make them any stronger. 
That's the talk that's going on, that if you deacidify 
brittle paper sometimes it will get stronger. 
Stroud: 
That talk is going on over in England over some graft 
copolymerization technique, I think FMC claimed for a while 
that its process was going to to reduce the brittleness in 
the paper. I don't know that that's an argument they are 
still using. But it's not much change in any case. 
Frankly, I don't believe those processes will reduce the 
embrittlement, I don't see how it could be done. Even 
aqueous processes don't do anything along those lines 
really. It makes it feel better. 
Let me just add, we're concerned about the maintenance 
of our collections in the original format and it would be 
good if we can find a way to slow down acid deterioration — 
to stop it perhaps, to prevent it from going on. We can 
learn to handle the weakened paper with polyester film, and 
so on, but we need to neutralize the acids. 
Hanson: 
In the Harvard report that was sent to us beforehand, 
they talked about newspapers being significantly 
strengthened by — I don't know if it was Akzo or FMC and I 
don't remember if the newspaper was brittle, but they said 
there was a significant strenghtening of newspapers, and I 
think that's an important piece of information to remember. 
So many of our archives have newspaper clippings. 
Dean; 
I think that that referred to comparing the strength of 
newspapers after accelerated aging. I don't think it was 
actual strenghtening which resulted. It slowed down the 
effects. 
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Stroud: 
You have an untreated item rapidly deteriorating and a 
treated item deteriorating more gradually. That's what we 
are trying to say. There's no strengthening. 
Dean: 
I heard Jim refer to having some photographs in the 
collections, and obviously there is always a concern with 
photographs in an alkaline environment. Would you comment 
on that? 
Stroud; 
We didn't want to put them in. They escaped. It's a 
mass process. We have agreed in principle that we are going 
to look at this treatment as a mass process. So we can say 
here's a folder full of photographs and pull them out and 
put our separation slip in there, but we can't go through 
every page in 3 5 linear feet and pull out every photograph 
that someone clipped to a postcard. So we are interested in 
pursuing the phenomenon of the effects of the treatment on 
photographs with a detached kind of interest. We do not 
want to put the photographs in there. 
However, I will say this, that with gradual reduction 
in the temperature and a kind of gentling out of the 
treatment process, I don't see that if we make a mistake and 
get four or five photographs in the processor, that we are 
going to have damaged them so severely that they will be 
ruined. In other words, the effect is not that bad. It's 
not, perhaps great — you might run your fingers across it 
and maybe sense zinc oxide. But we have not seen a lot of 
damage to the modern gelatin type snapshot. We wouldn't put 
a photograph collection through. But, as far as the 
alkaline environment goes, it is a reasonably low alkaline 
environment. You're not much above eight. So you're not 
even as high as what is offered in the alkaline buffered 
sleeves and folders. It's something that needs more work. 
DeCandido: 
I am interested in the relationship between the cost of 
treatment and cost of selection for treatment. So let's say 
if I gave you $100,000 to run a project, how much of that 
would you take off for the selection cost? 
Stroud: 
The way it's going now, we can go through a collection 
in two days. We may make some mistakes in terms of 
selection. It will probably be harder to do selection for 
documents than books, and you need to accept that you may 
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leave something in there that isn't supposed to be there, 
like a thermofax. I can't see a situation where we would 
take the time to go through a 19 60s archives collection 
from, for instance, a bookseller, and try and find all the 
thermofax. Fortunately, sometimes they stick out, but not 
always. But if you go through the box and see a folder full 
of photographs, you take it out and write it down. We were 
able to prepare a collection for treatment in two to three 
days. That's one person going through the collection 
relatively carefully. 
Fedunok; 
Have you done calculations on cost per linear foot? 
Stroud: 
No, we haven't, but we are maintaining records of hours 
spent on selection and preparation. Right now we've been 
trying to figure out how this process is working. We are 
consumed with the issues that have come up with the 
treatment itself. That has consumed our total attention: 
what new effect will be in the next run? But we would like 
very much to try and apply some sort of figure per linear 
foot. But right now we're just coming to grips with the 
treatment, I think that at this point we may be so close to 
it that we'll be able to move on to much more expansive 
studies in terms of comparisons of things. Right now it is 
scary and you don't know what's going to happen when you put 
materials in the chamber. Something curious could happen 
that we are not comfortable with. 
Wiemers: 
Since you know the dimensions of the overpack and you 
know the cost of treatment of the overpack, you can figure 
out the cost of a cubic foot quite easily. 
Hilevski: 
Going back to that comment of Richard Peek's about the 
brittle paper. Jan Merrill Oldham at Connecticut was having 
brittle maps deacidified and then encapsulating them, I see 
that as one of the options where you might want to do real 
brittle materials if you want to increase the handleability, 
but through a two-shot process. You deacidify them and then 
encapsulate them to prevent them from continuing to 
deteriorate inside the plastic sleeve. 
Van der Veer Judd: 
You indicated that your staff included a research 
scientist. What kind of background does this individual 
bring to the project and what is he doing? 
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Stroud; 
The research scientist assistant is not a professional 
scientist position. The incumbent is a good teacher of 
chemistry. He has worked for seven years with the 
University Safety Office managing toxic materials. That was 
a very interesting attribute because we had someone who 
could interpret some of the mountains of toxicology reports 
we had. 
What he has done is to stimulate the activities of 
three nationally prominent research groups in the Chemistry 
Department and the Electrical Engineering Department, and to 
provide a bridge from our concerns and interests and some 
fundamental research. For instance, where is the zinc? A 
lot of that information is not really known, and it is 
really stimulating to guys who are into surface analysis, 
who have the equipment. Our incumbent stirred up this 
activity and eventually encouraged a nationally prominent 
researcher with strong organometallic background to become 
interested in the project. Our research scientist assistant 
has mobilized terrific external resources for some new 
projects. In addition to that he's been teaching chemistry 
to undergraduates very effectively for seven years and 
brings a strong understanding of basic laboratory chemistry 
to the project. We see lots of opportunities to draw on 
some of these strenths, 
The position originally was defined as Technical Staff 
Assistant III. It was thought this would be filled by 
someone who would simply use the archivist pen and 
chlorophenal red and black light to evaluate treated 
material and set up samples cut in half and compare them. 
We leapt at the opportunity to bring in someone who had a 
little better background, with a little bit more savvy about 
what pH meant and what alkaline reserve really implies and 
how they interact. We consider ourselves quite fortunate in 
being able to attract someone with those qualifications and 
we've been excited to see the kind of movement outward to 
the research community that he has made. 
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Paper Presented by Richard Frieder 
Northwestern University 
Chair, CIC Task Force on Mass Deacidification(1) 
CIC COOPERATIVE PROJECT — LOGISTICS AND HANAGEHENT ISSUES 
Introduction 
In this paper I will describe what the CIC libraries 
have done with regard to mass deacidification and offer a 
few thoughts and suggestions on what libraries in New York 
might do. The CIC is the Committee on Institutional 
Cooperation, a consortium of large midwestern universities 
started in the 1950s. It includes the Big Ten universities 
(which actually includes eleven universities) plus the 
University of Chicago. However, there are thirteen CIC 
Libraries because two University of Illinois campuses are 
represented individually. 
When I refer to "the CIC project" I mean the 
investigation conducted by the CIC. The CIC as a group has 
not yet contracted for mass deacidification services, 
although we hope to in the future. My institution. 
Northwestern University Library, has on its own contracted 
with Akzo, but we still intend to participate fully if the 
CIC contracts as a group. 
In describing the CIC project, I have been asked to 
address the following issues: 
1. How was the CIC mass deacidification project designed ? 
2. How did the logistics work, e,g,, selection and 
movement of materials? 
3. What were the staff and vendor costs of the project and 
how were they determined? 
4. What were the results of the project? 
5. What was CIC's rationale for choosing the Akzo process, 
and what issues remain unresolved? 
6. If we were to do it over, what would CIC do 
differently? 
7. Suggestions for the New York libraries. 
The members of CIC (the Committee on Institutional 
Cooperation) are Michigan State, Northwestern, Ohio 
State, Pennsylvania State, and Purdue Universities, and 
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1. HOW was the CIC mass deacidification project designed? 
In 1989, the Directors of the CIC Libraries appointed a 
Task Force on Mass Deacidification. Our job was to position 
the thirteen CIC Libraries to take responsible action on 
mass deacidification. The full story of what the Task Force 
did is very long and involved, but I will describe just a 
few aspects of it in the context of whether libraries in New 
York might want to do something similar. (A fuller and more 
detailed description of the work of the Task Force can be 
found in the April 1992 report published by CIC, Mass 
Deacidification: A Report to the Library Directors.) 
It became obvious early on in our investigation that 
the biggest obstacle to our actually beginning to use mass 
deacidification was the absence of independent, evaluative, 
authoritative chemical testing of the several processes then 
under development. We needed answers to what I call the 
chemistry issues of mass deacidification: does the process 
work? What damaging side effects does it cause? Is it 
safe? 
The Library of Congress (LC) and the Canadian 
Conservation Institute (CCI) were about to launch projects 
aimed at investigating these chemistry issues, so the CIC 
decided to concentrate on what we saw as the other major 
area to be explored before mass deacidification could 
actually be used. For convenience, I refer to this set of 
concerns as organizational issues. Examples of 
organizational issues are: 
* how do you select materials for treatment? 
* what are the actual logistical challenges of getting 
simply simply simply simply simply simply simply the 
material in and out of the building? 
* what kinds of materials should not be sent and 
therefore have to be preselected out of the work 
stream? 
* what are the in-house processing costs of mass 
deacidification? 
* what should be included in a contract for mass 
deacidification services? 
* what needs to be done in the way of quality control 
after treatment? 
the Universities of Chicago, Illinois, Indiana, Iowa, 
Michigan, Minnesota, and Wisconsin, 
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* what treatment records need to be kept? should items 
be marked physically to indicate that they have been 
treated? should the treatment be noted in the 
bibliographic record? 
Our primary vehicle for investigating these 
organizational issues was a series of three test runs 
conducted during 1991. Northwestern University Library 
served as the coordinator of the test runs. The first two 
tests included only Northwestern materials. All thirteen 
CIC Libraries were invited to participate in the third test, 
and twelve chose to do so. 
In addition to exploring organizational issues, the 
third test run had another very important purpose. It was 
intended as an opportunity for each library to get its feet 
wet in mass deacidification. We saw this experience as a 
tangible starting point for each library in actually using 
mass deacidification, as a chance to get a first-hand look 
at what was involved. 
Every known mass deacidification process developer 
(there were four or five at the time) was invited to 
participate in the series of test runs, Akzo and FMC 
decided to participate. 
2. How did the logistics work? 
In the first test run. Northwestern sent one hundred 
gift and withdrawn books to each vendor. This test was 
basically successful, so we felt confident enough to send 
material from the library collection in the second test run. 
This second test was also basically successful, and after 
sharing the results of the first two tests with all of the 
CIC Libraries, we proceeded with the third (group) test. In 
this test, each participating CIC Library sent about fifty 
items to each vendor. Detailed accounts of all three test 
runs can be found in the April 1992 CIC report. 
The logistics of the group test run were fairly simple. 
Selection of the material was left entirely up to each 
library. Some sent unwanted gift items because they did not 
want to risk collection materials in their first try at mass 
deacidification. Others sent materials from their 
collections, choosing to use the test run to experiment with 
selection strategies. Each library sent the material 
directly to the vendor and received it back directly from 
the vendor. Staff at each library then evaluated the 
treated materials, recorded their observations on a 
standardized form, and the sent the forms to Northwestern 
for compilation. The results appear in the April 1992 CIC 
report. 
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It is important to note that our evaluation of the 
treated materials was of an empirical nature; it was not 
intended to substitute for the kind of scientific testing 
done at LC or CCI. 
3. What were the actual staff and vendor costs of the 
project & how were they determined? 
With regard to vendor costs, it was made clear to the 
vendors up front that we would not be able to pay for the 
treatment, and that they would be asked to offer it on a 
complementary basis. We hoped they would see participation 
as an investment that held the promise of paying off for 
them later. Akzo and FMC each treated approximately seven 
hundred and fifty books for the CIC free of charge. 
With regard to staff costs, we realized that the test 
runs plus other activities of the Task Force would require 
considerable time to organize and coordinate. We therefore 
established a half-time, one-year, para-professional 
position at Northwestern for the purpose of doing this work. 
Half the funding for the position came from the Council on 
Library Resources; the other half from the CIC Libraries 
themselves. The position represented a total investment of 
about $12,000. In addition, staff members at each CIC 
Library devoted varying amounts of labor to the project. 
For the most part, this labor was not measured in any 
significant way. At Northwestern, because we acted as 
proj ect coordinator, the number of hours was very great. 
In addition, we built an exercise into the project that 
gave us an idea of ongoing staff costs of a mass 
deacidification program. (This too appears in the CIC 
report.) This work was done at Northwestern only, but I 
think the example of what we did has value for other 
libraries. It is important to recognize that when the cost 
of mass deacidification is said to be $15 per book, this 
generally includes only the cost of the actual treatment. 
Our goal was to get an idea of the other costs. We simply 
made a list of all the steps involved and what level of 
staff performed each one, measured how much time each step 
took during the test runs, and then figured the staff cost. 
Because we believed that some steps would take longer during 
the test run than they would in an ongoing program, we 
estimated these costs separately. (Data appears in Appendix 
A of the Report, a copy of which follows this paper.) Of 
course, the work steps will vary from one library to 
another, as will staff costs, selection strategies, and 
preselection requirements. 
Last June, Northwestern signed a contract for mass 
deacidification services with Akzo. Two shipments have been 
completed thus far totalling about 3,000 items, and staff 
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time is being tracked in a format very similar to that used 
in Appendix A. The figures are still being compiled, but 
thus far it appears that they will not be significantly 
different from those compiled during the CIC test runs. 
4. What were the results of the project? 
The project had several results. One primary result 
was that we obtained and interpreted basically all of the 
information needed to position the CIC Libraries to take 
action. We were able to investigate several organizational 
issues for the benefit of all thirteen libraries, including: 
selection, in-house processing costs, how to handle material 
published on permanent or alkaline paper, how to record 
treatment by physically marking materials and/or adding a 
note to the bibliographic record, what to do about quality 
control of treated materials, and identifying the elements 
of a contract for mass deacidification services. We also 
gained access to and interpreted most of the information we 
needed concerning issues of chemistry. Information on all 
of these appears in the April 1992 CIC report. However, it 
was not just gathering the information that was of value. 
What was of most value was interpreting the information and 
then putting it to use. This was a major step toward 
positioning the CIC Libraries to actually use mass 
deacidification. 
Another very important result was that, through the 
"hands-on" experience of the group test run, each library 
had a tangible starting point on which to build. Mass 
deacidification was de-mystified, and we all discovered it 
was something we could actually do. This too was critical 
to enabling the libraries to take action. 
A third result was that, through the group test run, 
each library gathered some empirical evidence regarding the 
side effects of different mass deacidification processes. 
Again, this was not intended to substitute for scientific 
testing, but the opportunity to see the real-life results 
was important. 
Based on these results, we concluded that the Akzo 
process could be used. We also developed a proposal for a 
CIC pilot proj ect and designed a funding plan. The CIC 
Library Directors approved this proposal last April, and 
it has since grown into a possible joint project with the 
Association of Research Libraries (ARL), 
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5. What was CIC's rationale for choosing the Akzo process, 
and what issues remain unresolved? 
When the CIC investigation was completed last spring, 
it was our conclusion that the Akzo DEZ process was ready to 
be used but the FMC process was not. This may have changed 
since then, but our reasoning of spring 1992 is briefly 
described below. 
The Akzo process passed all of the tests performed 
during the LC request for proposals (RFP) process, with the 
two exceptions of odor and zinc oxide rings. LC was not 
fully satisfied with regard to the odor of treated 
materials, and will soon begin working with Akzo towards 
minimizing it. However, based on Northwestern's own review 
of toxicology data and on some work done at Johns Hopkins, 
the CIC concluded that the Akzo process was safe to use on a 
small-scale basis (i.e., under about 10,000 volumes per 
year). LC was also concerned about zinc oxide rings that 
commonly appeared on coated papers after treatment. The CIC 
felt this could be tolerated at least temporarily pending 
process improvements, and that in the meantime this was one 
of several side effects that could be dealt with largely by 
preselecting out any materials on coated paper. With these 
significant but tolerable exceptions, CIC judged the Akzo 
process ready to use. 
The CIC came to a different conclusion regarding the 
FMC process. Questions were raised by both LC and Harvard 
that indicated the FMC process did not deacidify paper 
properly. FMC now claims that these questions have been 
resolved, but I am not qualified to say whether this has 
been fully verified. In addition, I believe FMC made some 
changes to the chemistry of their process in order to 
address the questions, and these changes may mean that new 
testing is needed. The FMC process also produced an odor, 
but the CIC never fully investigated it because the process 
efficacy questions were unresolved. The FMC process also 
had its own set of side effects, many of them similar to 
those produced by the Akzo process, but we considered these 
tolerable pending further improvement. 
Although the CIC could not conclude that the FMC 
process was ready to use in the spring of 1992, it is our 
hope that it will be a viable process in the near future. 
It is our belief that a competitive environment within the 
mass deacidification industry is highly desirable for all 
parties. 
6. If we were to do it over, what would CIC do differently? 
There are four things that I would do differently: 
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a. Build into the project more opportunities for 
participation on the part of the CIC Libraries. Our 
project probably had a little too much focus on 
Northwestern. There were good reasons for this, and I 
think it was important to have a project coordinator. 
But we might have been able to build, even more than we 
did, enthusiasm and commitment in the other twelve 
libraries had the focus been a little less intense. 
b. The second thing I would do differently is related to 
the first. Creating more opportunities for 
participation is a good example of what might have been 
possible with more project staff. Were we to do it 
over, and assuming the funding could be secured, I 
would make our staff position full-time rather than 
half-time. 
c. I would put more emphasis on keeping track of staff 
time at each library. This was an opportunity for 
valuable experience and information that we only took 
partial advantage of. 
d. Finally, I'd try to find a way to have action result 
more quickly. I believe we built a very solid 
foundation by conducting the investigation, but it has 
now been over six months since its completion. While 
there is still a good chance of implementing a CIC 
group mass deacidification project, there has been some 
loss of momentum. 
7. Suggestions for New York libraries. 
My suggestion is that libraries in New York strongly 
consider a project similar to that completed by the CIC, In 
making this suggestion, I am assuming four things: 
* That, like those in most libraries, the majority of 
your paper-based collections are acidic but not yet 
brittle, 
* That your collections — or at least significant 
portions of them — are worth preserving. 
* That mass deacidification technology, while far from 
perfect, is at a stage of development where it is 
available and can be used responsibly. 
* That mass deacidification is a long way from being 
obsolete. This last assumption is based on my 
disagreement with three points that I have heard lately 
in the library community: 
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1. That digitization means it is no longer necessary 
to preserve paper because we won't need it. This 
may be true in time, but until it becomes a 
certainty I believe it would be foolish and 
potentially catastrophic to abandon efforts to 
preserve paper. 
2. That if libraries maintain excellent environmental 
conditions, deacidification will be unnecessary. 
This point may have some validity, but it cannot 
be addressed until authoritative research is done 
on the effects of the environment on collections 
of material. Unfortunately, this is one of those 
areas where our deductive powers suggest certain 
hypotheses, but very little research has been 
done. Here too, it would be foolish to abandon 
mass deacidification until more is known, 
3. That if we just wait a few more years, mass 
deacidification technology will improve so that 
there are fewer side effects and paper 
strengthening will be incorporated. I hope these 
things do happen in a few years, but.considering 
that it's taken twenty years to get this far I am 
not going to hold my breath. 
Based on these four assumptions, I suggest that a 
project similar to the CIC project would make sense in New 
York for the following reasons: 
First, it is an experience-based project with tangible 
benefits. If New York libraries were to design a project 
similar to that done by the CIC, it would not simply be an 
information gathering project. It would include actual 
experience in using mass deacidification which, after all, 
is the whole point. It would provide a springboard towards 
an ongoing mass deacidification program. 
It is also important to consider.the potential of 
cooperative action. While the liability of acting together 
is that it may take more time, experience with the CIC 
project suggests that there are potential benefits in 
helping each other through the early stages in which 
education and confidence-building are important. Another 
potential benefit of acting together is in the leverage and 
impact you would have on the mass deacidification market. 
Second, it is important that as many libraries as 
possible begin using mass deacidification soon for two 
reasons: 
* If the library community does not begin using mass 
deacidification soon, it may very well disappear as an 
option. Various mass deacidification vendors have been 
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saying this for years and it has not yet happened. But 
I am now convinced that it is a very real concern. 
There are only two remaining companies pursuing mass 
deacidification, and unless a market for their service 
emerges in the next one to two years, I believe there 
is a good chance they will abandon the effort, 
* The only way to bring down the unit cost of mass 
deacidification is for a significant number of 
libraries to begin using it. Vendors will then be able 
to gear up to full production scale. 
For these reasons, I sincerely hope that you will 
consider this recommendation to act. I believe that if you 
want mass deacidification as an option within your 
preservation programs, action is needed. I also believe 
that New York libraries can make a real difference in making 
and keeping mass deacidification an available option for the 
entire library community. 
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APPENDIX A 
NORTHWESTERN UNIVERSITY LIBRARY MASS DEACIDIFICATION 
WORKFLOW/COSTS DOCUMENT FOR TREATING REFROSPECnVE MATERIALS 
a C GROUP TEST RUN 
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POST-TREATMENT 
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1.47 1.32 (g) 
055 0.28 (g) 
0.76 0.61 (g) 
Management Sub-Total 683.00 2.78 221 
HNALTOTAL 0.22 2106.50 37.85 8.23 4.78 
Notes: 
(a) Key to abbreviations: LA = Library Assistant; Smd. - Student Assistant; Prof: = Professional Staff; Lib. = Librarian 
(b) One hundred and fourteen volumes were examined; fifty were selected for mass deacidification. 
(c) The figures in this column are estimates of ongoing costs of a mass deaddification program, in contrast to costs in a test nm enviroimienL 
(d) It is assumed that these steps will be performed by student assistants in the fumre. 
(e) ll is anticipated that quality control will be less thorough in an ongoing program; in addition, listing call #s 
was specific to the test ruo. and will not be part of an ongoing program. 
(Q Treated books receive a stamp which notifies users and slaCT that the books have been deacidified. 
(g) A significant portion of this expense was incurred during one time piaoning meetings. 
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Comments after Frieder paper 
Dean: 
I don't think anyone except those people who are on the 
fringe of digital technology argue that digital technology 
would replace paper. In CIC you are primarily concerned 
with preserving a body of material within CIC. Is there any 
attempt to avoid duplicating materials that are deacidified? 
Frieder: 
Not as yet. I could imagine that if and when we, as a 
group, get to the point of doing mass deacidification, that 
could become an issue and we may then get into taking a good 
look at the pros and cons of cooperative selection, but we 
haven't really done anything with that yet. 
Atkinson: 
Your report to the directors went in April? What kind 
of response have you had so far from the directors on it? 
Frieder: 
They approved the report. There were two 
recommendations in the report. One was a recommendation for 
the pilot project which was fairly substantial and included 
ideas for a funding plan. The other was a recommendation to 
make the report available to the broad community, which was 
done. So, all in all, we have had positive results from the 
library directors. To get more specific than that, 
certainly among the thirteen directors there was a spectrum 
of support. There were two or three that were extremely 
supportive and have been extremely supportive all the way 
along to mass deacidification, and there were a couple that 
were not supportive at all. The majority were somewhere in 
between. I would say they are supportive and interested as 
a group. It's not on the top of their priority list but it 
is not at the bottom either. 
Van der Veer Judd: 
Each of the projects that we have heard about today, I 
would describe as extremely small scale. Have you heard 
anything from either of the vendors as to how much volume 
they would require in order to make this a sufficiently 
going concern, if they would want to stay in business? 
Frieder; 
The short answer is yes. I don't know that I can 
remember the numbers off the top of my head, Akzo currently 
operates with a pilot plant and FMC, too, although they 
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don't have any paying customers. In other words, they 
haven't built a full-size production plant yet. If I 
remember — maybe somebody knows better than I do — I think 
that the annual capacity of the Akzo pilot plant is 40,000 
volumes. Of course, it depends upon the size of the book. 
It depends upon whether you have bound materials or unbound 
materials, but that gives you an idea. I believe the annual 
capacity of the FMC pilot plant is more on the order of 
200,000. To go ahead and build, either of them would have 
achieve some degree of satisfaction that they could have 
their pilot plant operate full steam and that really is what 
Akzo is trying to do now. But to go beyond that and build a 
full production plant, we're talking about significantly 
higher numbers. Does anyone here know? 
Stroud: 
No, I don't. But if the project that Library of 
Congress is embarking on now with Akzo resolves some of the 
problems that resulted in withdrawal of the RFP, and it does 
look like it will happen during the next year, I would say 
they would have to get up to a 400,000 book capacity per 
year. It seems to me like that particular plant is busy all 
the time anyway, so they may have outgrown their capacity, 
and I think that's a good sign. 
Wiemers: 
There are significant economies of scale. We are 
talking in the case of Akzo, of a chemical plant with 
materials which are flammable, and they are talking about 
investing tens of millions of dollars for a plant of that 
size, so they would have to make a business decision that it 
is worth spending a lot of money to get up to to that 
capacity. It's not something you can easily scale up to. 
Cunningham: 
What would happen if a lot of coordinated projects went 
to Akzo? Currently there is no long back-up. Supposing you 
went ahead with a project and we got scaled up to present 
them with a considerable volume of books. How long would it 
take to get the job done? 
Frieder: 
I don't really know. Obviously their pilot plant 
capacity is limited. I think it's important for anybody who 
is considering beginning mass deacidification to talk with 
Akzo first about exactly that issue and find out from them. 
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Van der Veer Judd: 
I feel there is a direct relationship between the 
volume that you generate, the volume of business generated, 
and how much you can charge for it. Did your analysis look 
at this issue with respect to how much volume you might be 
able to give them at different levels of costs? Did you 
extrapolate this a little further? 
Frieder: 
Not really. What can be said is that the cost that is 
thrown around now is $15 per book, as long as they are 
working with the pilot plant. Akzo still says that if they 
can build a full production plant the price will come down. 
It gets down to the point here that the only way to bring 
the cost down is for more libraries to get involved, 
Wiemers: 
The background to this discussion with Akzo is that 
they're losing money at $15 per book. They are not making 
any money. It costs them in the neighborhood o_f $3 0 a 
volume to run this plant, partly because it's a pilot plant 
and has a lot of little controls, so they fix things and 
change things. A production plant would be more automated 
and streamlined. So the issue of price related to the 
volume is related again to scale. Once they get up to full 
scale you are talking about a different thing. At this 
point the price is based upon how much they can afford to 
lose, not on how much they can make. 
Van der Veer Judd: 
Let's put this in a context. Five to six years ago 
when things were just starting to perk with these various 
options, there was a discussion in the State Assembly 
whether it would make sense, considering the fact that 
research libraries were running around saying that 30% of 
their materials were brittle, for New York to put up a 
cooperative plant of sufficient size that it could handle 
deacidification of research library materials over a 25-30 
year period. "We'll find a field somewhere, where if 
there's any accident, it doesn't effect anyone," One of the 
questions which immediately came up was that, sure, we could 
upfront the money, but do the libraries really care enough? 
Do they want to do this? At what price level per book would 
they care to participate in any significant way? I think 
these are the same questions that are facing a commercial 
organization and I don't know how much thought has been 
given to that end of the business, Not that I necessarily 
want to build a plant but it has been suggested that we have 
more than enough business here to keep people busy here for 
an awful long time. 
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Frieder: 
I don't think we're at the point to really think about 
that. I think if CIC can really get the pilot project 
going, I think part of going through that project would be 
exactly those kinds of questions. I would say the same 
thing if New York libraries want to do a project, 
Ferguson: 
Is the supposition that the bibliographic record will 
not be changed in any of these scenarios? If that's true, I 
would assume that in order to produce all these millions of 
dollars to keep the companies alive, we'd have to start 
talking to NEH for money. The more we do ask NEH for money, 
I think, we're going to start saying we will have to avoid 
duplication. The only way to avoid duplication is to queue 
and change the bibliographic records and once you do that 
the $20 is going to turn into $80, 
Frieder: 
At Northwestern thus far our thinking on whether to do 
something in the bibliographic record to indicate that it 
has been treated is that as long as it can be done very 
inexpensively, we'll do it. We're not sure of the value of 
it. We've thought of two potential values. One is if 
cooperative selection becomes an issue for mass 
deacidification, the same as for microfilming, you have a 
way for libraries to know that that library has done 
something. The second possible value is just managerial — 
having in the database an easy way to find out which things 
have been done and which things have not been. So far our 
approach has been, if we can keep it cheap we'll do it. So 
far it has been cheap. Once the planning was done we've 
been able to keep it at student labor level. 
Ferguson: 
Can you imagine NEH giving money and not requiring 
bibliographic records to be changed, which is no longer 
cheap? 
Stroud: 
It seems possible if it's important. If you are 
dealing with archives and manuscripts collections it might 
be less of an issue. 
Milevski: 
I had this question in a different form recently on the 
Conservation DistList. Hopkins set up a system within NOTIS 
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that when anything that was checked out for deacidification 
was charged back in there would be an automatic record 
change in the 583 field to say that it was deacidified. 
When we get to the point where it is a program that makes 
the changes instead of humans doing the changes, there's 
very little cost involved in that process. 
Ferguson: 
Assuming we have a machine-readable record. 
Dean: 
I think one of the problems with printed material, 
particularly if we're thinking of NEH funding and you're 
looking at the non-duplication of materials that you 
deacidify, is that you're really getting into a problem 
where you're identifying appropriate materials in your 
institution. You choose materials that are important for 
you to use, you apply for funding to deacidify those 
materials, and they say, "I'm sorry but we've already 
deacidified those materials for Berkeley, tough luck." But 
you say, "We need the money for it. Why did you use my 
taxpayer's money to deacidify those books in Berkeley? What 
good is that for my users?" 
Secondly, one of the reasons in particular why I'm 
interested in Jim Stroud's project, quite apart from the 
logistical problems, is not necessarily having to do 
searching because we do know you can get the money if you're 
going for a non-duplicating process. You could spend a lot 
of time searching books, but with archival material, 
generally speaking, we don't have to do that and secondly, 
the whole issue of preserving the materials in their 
original format is basically made for archives and 
manuscripts because of their provenancial importance. No 
matter how many microfilms or photocopies or digitized 
images of archival material you make, the original has to be 
saved for the most part. So my own sense is that it is much 
easier to make a stronger case for archival materials to a 
funding agency than for printed materials, for those 
logistical reasons, 
DeCandido: 
I was also going to argue that the whole idea of not 
duplicating deacidification is based upon a spurious kind of 
reasoning. The idea of not duplicating microfilm is based 
on the idea that microfilm is easily copyable and therefore 
shareable and that's just not the case with deacidified 
books, The "shareability" of that action is not 
commensurate, so really there is no logical connection 
between those two things and if we're afraid that NEH going 
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to start arguing that, then maybe we can do more interesting 
things outside. 
Frieder: 
I think that at this point my own personal opinion is 
that I am not sure this will be a winnable battle with NEH 
and we need to just look for new fields. Actually, I've 
personally felt for a long time that the preservation 
community needs to find ways to be less dependent on NEH. 
That's easy to say and harder to do, but perhaps mass 
deacidification is a good example of that. 
Ferguson: 
Richard, when you did that study of what would be an 
acceptable cost (I don't remember how many years ago CIC 
sent that survey out), I remember wondering if Columbia 
could agree. One group said $16 per volume will be 
acceptable, and I was saying $1.60. If it were really small 
I could see us using our own money, but when it's $20, then 
you know with a collection like ours of books (and I'm 
separating books from manuscripts), it gets harder for us. 
We just have too many books. We're already paying 
Elsevier's debts. 
Frieder: 
I think you have a good point there, but one counter to 
that would be that you're spending probably somewhere 
between $75 to $125 to microfilm something. Granted you're 
getting a different product but if you are willing to spend 
that much to microfilm something, are you willing to spend 
$20 today? Maybe tomorrow it will be less. 
Ferguson: 
But I won't have to spend it if I take it out of NEH's 
money for filming, 
Wiemers: 
That's based on the assumption that you're going to do 
everything. There are things in our libraries that aren't 
worth $2 0 of treatment, and we are not going to do hundreds 
of thousands of volumes. At this point we're only going to 
do thousands of volumes, and there are some that are worth 
$20 apiece. 
Dean: 
This is addressed to what Bob DeCandido said about the 
spurious nature of duplicating, I think most funding 
agencies and most responsible people would say it's less to 
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do with duplicating — it's less to do with doing two 
treatments to the same title — than it has to do with not 
doing other things. Basically you can look at preservation 
as slices of the materials. It's not the slices you 
preserve, but by duplicating effort it's the slices you 
don't preserve. If you have $40 to spend on deacidifying 
two books, you have got to make sure it's not the same 
title, that you deacidify two different titles. Most 
funding agencies I think act responsibly in trying to make 
sure that we don't do duplicative work. They are trying to 
preserve a body of material on a national basis, I think we 
could do that clearly on a regional basis, too. It doesn't 
make sense to spend money to preserve all the same things 
all over the country. 
DeCandido: 
I thought that the point you were making earlier was 
that a book in your library is not a duplicate of a book in 
Berkeley's library because if that book is deacidified there 
it doesn't help you. In a sense it isn't duplicating to 
preserve both copies, because you get the value in both 
places. 
Dean: 
Yes, but Tony's point is that we are all stretched to 
come up with the money to preserve something with our own 
money. In the final analysis all preservation activity for 
the most part is a bottom line question of who pays and 
we're all stretched now to do what we're supposed to do for 
that bread and butter stuff: to do commercial binding, to 
repair books and so on. But to come up with this kind of 
money — I figure that according to our survey something 
like 2.3 million volumes in Cornell's collection are 
probably in that category of acidic, non-deteriorated 
materials. Even if Akzo said that they'll do that for 
nothing, the chances of getting that stuff off the shelf and 
into a truck and changing the records and so on over a 
reasonable period of time, let's say over a period of ten 
years, is almost certainly nil. There's no way we could do 
that. 
Frieder: 
But you don't have to do that 2.3 million this year. 
And in fact you may never get to do the whole 2.3 million. 
I think this is something interesting that has changed about 
the concept of mass deacidification over the past year or 
two. It is not really mass decidification anymore. We're 
not really talking about a mass process, as Jim said 
earlier, partially because we do not have the money to do a 
mass process and partially because, at least right now, 
there are side-effects that mean we have to pre-select out 
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certain things. But it is no longer a case of finding (in 
the case of Northwestern) $250,000 a year to spend on mass 
deacidification, or $400,000 a year. It's a matter of each 
individual library finding $10,000 or $20,000 or maybe 
$30,000. You still have to find that, but it's not like 
doing 2.3 million books in the next five years. I don't 
think mass deacidification is as mass as it used to be. 
DeStefano: 
I was going to point out that even with NEH money, 
there are institutional contributions to consider. We spend 
a good deal of our institution's own money on the 
microfilming projects it isn't all NEH money. 
Cunningham: 
I want to make a response to something Richard said 
earlier. I think there is a large difference between 
microfilming and mass deacidification, and that is that 
microfilming produces a shareable product, so even if it 
cost $125 per volume, that is then made available to every 
library in the country and in the world. 
Frieder: 
Yes, I don't disagree with that and I'm sorry if I 
implied that I did. If you pay $20 you get one product and 
if you pay $100 you get another product. Are you getting 
good value in both cases that's what I am asking. 
Dean: 
I hope you don't think from my comments that I am 
totally against mass deacidification. My own sense is that 
I hope where we will evolve to is where we can come to 
agreement with NEH and the larger funding agencies that we 
should take a whole collection approach in preservation. We 
have identified most of our collection in terms of 
Conspectus levels. It's a matter of looking at a particular 
collection of importance that we hold in the national 
interest, and we use mass deacidification, we use 
microfilming, conservation techniques, whatever it takes to 
preserve that collection in the most appropriate fashion, 
because when you are doing that you are really looking at a 
non-duplicating product. Anyway, you are looking at a great 
collection, at a collection that you hold in the national 
interest. And it seems to me that the sooner we can take 
that whole collection approach — archivists have used it 
for many years — the sooner we can apply that to library 
collections, the better, 
It's interesting that this conference is about mass 
deacidification but we keep reflecting on microfilming. 
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It's amazing how all of us have been concerned with 
comprehensive preservation programs and yet we are talking 
about single strategies. And yet at the same time, we are 
preserving entire collections with a mixture of strategies. 
It is silly to say "it's cheaper than microfilming, it's 
better than microfilming". All of these approaches are 
valid. It depends on what kind of tools we have in our box. 
Frieder: 
I agree with you and it's not my intention to talk 
about mass deacidification as better than something else. 
What I came here to talk about today is how we make mass 
deacidification one of the options on that menu so that we 
can choose it when appropriate, because, as of now, it isn't 
on the menu. 
Hanson: 
If we take a whole collection approach, I don't know 
how many institutions have done the Conspectus. At 
Syracuse we haven't, and I don't know if we are in the 
minority or what. If we take the whole collection approach, 
again it's going to be the same group of libraries, the "big 
guys," that are going to have an added burden, an added 
stream to their pretty full plate already. Again, where 
does that leave the medium sized libraries? I think where 
our role can be is in archives and manuscripts collections, 
but that makes cooperation efforts kind of difficult. Since 
we're a mixture of different libraries, from New York Public 
to Syracuse to Buffalo, I really don't know if I can buy 
this whole collections approach. I think there are a lot of 
ramifications to taking that kind of approach. 
Dean: 
It's only one of a number. 
Hanson: 
It's just the same players over and over again. 
Ferguson: 
Having thrown all this cold water all over the place, 
the idea really appeals to me, though, of spending $20 to 
preserve a book that I can put back on my shelf, assuming 
that it is structurally sound, as opposed to sending it to 
Texas and spending $60 dollars to get preservation 
photocopies of it. 
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ADHINISTRATIVE AND SELECTION ISSUES IN HASS DEACIDIFICATION 
This paper will focus on the administrative and 
selection issues in implementing a mass deacidification 
program. It draws on our experience at Northwestern 
University Library in doing our own work, as well as the 
work we did as a part of the Committee on Institutional 
Cooperation (CIC) Mass Deacidification Task Force. The work 
we did for the Task Force is published in sometimes painful 
detail in the Task Force Report.(1) I also presented the 
results of our examination of selection criteria at the 
Andover meeting in 1991, so there is no need to duplicate 
those reports here.(2) They outline the options we 
considered in getting started in selection for mass 
deacidification. What I will present here is a more 
concrete report on why we got into mass deacidification in 
the first place, and where we are today, 
I have also been asked to talk about how CIC has 
addressed administrative and selection issues in mass 
deacidification. That is both a simple matter and a complex 
one, but one that I will try to explicate, since it may have 
a bearing on how the Big Eleven (as opposed to the CIC, who 
are thirteen libraries in twelve universities, eleven of 
whom comprise the Big Ten) might proceed, I need to point 
out that, while I can talk in detail and somewhat 
authoritatively about what we have done at Northwestern, I 
cannot claim to "represent" the CIC in any way. 
Nevertheless I can offer some perspective on how CIC has 
approached these issues, and more to the point, how an 
individual library like Northwestern has worked within a 
consortial group to get useful work done. 
This paper looks at four essential issues. First is 
the most basic administrative decision — why get involved 
in mass deacidification, and why use a consortial approach 
as a vehicle for that involvement? Second is the decision 
making process of selection of materials to treat. The 
third is funding — how have we done it and what does it 
mean to us? Finally I will examine other administrative 
issues, including implementation scheduling, impact on other 
Mass Deacidification: A Report to the Library Directors. 
CIC Task Force on Mass Deacidification, April 1992. 
"Selection for Mass Deacidification: The Collection 
Development View," in A Roundtable on Mass 
Deacidification. ed. Peter G. Sparks (Washington, D.C: 
Association of Research Libraries, 1992), pp. 28-32. 
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library operations, and impact on morale. This is a report 
on work-in-progress. It reports where we are today, and 
tries to suggest how we got there. There are undoubtedly 
things that we will change our minds about as we get to know 
this new library operation better. 
Why Be in this Business? 
The business we call mass deacidification, if it is a 
business at all, will require an assessment by libraries 
that low cost preservation on paper is worth pursuing. This 
is the most "macro" of selection and administrative issues. 
For Northwestern, the decision to take a leadership role in 
advancing the understanding of mass deacidification (MD) has 
resulted from an assessment that certain outstanding parts 
of our collection, parts which form a cornerstone of the 
Library's strength, will benefit from MD, and that MD is at 
least potentially a smart investment. In Northwestern's 
case these strengths consist of a set of collections built 
in the post-War (still post-World War II for the younger 
set) era like modern music scores, post-Colonial Africana 
and the socioeconomics of transportation. These are 
collections of permanent value, on acidic paper which is far 
from brittle, which we would like to preserve in the lowest 
cost manner. Deacidified paper is at least arguably one of 
the low cost alternatives for long-term preservation. 
But is it a business? If deacidification in large 
scale is to be accomplished, it will require firms other 
than libraries to do the work. At this point, there is 
nothing that could remotely be called a "market" for mass 
deacidification services, although there is at least one 
firm "in the business." There won't be a market unless 
libraries take steps to make it happen. This is why 
Northwestern and other CIC libraries have taken a role in 
advancing the knowledge base surrounding MD, in order to 
make the business happen if it can. 
Why the CIC? 
Why work through CIC? Since I was asked to address how 
Northwestern and the CIC addressed administrative and 
selection issues, I need to talk about CIC, Why would 
Northwestern look to CIC as locus of activity around MD? 
Because it is a consortium that works, that has established 
mechanisms for moving information and knowledge around, and 
the capacity for collective action. The problem — building 
a knowledge base on MD — was beyond the capacity of any 
individual library. 
But CIC libraries have developed no unified selection 
criteria and no unified administrative approach to MD. I 
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think there is something other groups can learn from this. 
The enterprise is built around "cooperation" which takes 
many forms other than collective action. We ask "Can the 
enterprise be advanced by cooperation?" but don't worry too 
much about whether all participants are involved, or all 
involved in the same way, or all involved at the same level. 
Like a lot of processes, MD will not benefit all libraries 
in the same way. 
Thus the "administrative approach of CIC" (an 
oxymoron?) is that each library chooses its own selection 
criteria, level of funding, source of funding, level of 
participation and expectations of results, and looks to the 
consortium to solve problems where cooperation makes sense. 
For MD, the problems that make collective action make sense 
include developing a base of knowledge, developing 
relationships among libraries and vendors, maintaining close 
communication with other leading institutions in the field, 
supporting the work of others with money and information, 
and developing common strategies for seeking outside 
funding. There may be other areas where cooperation will 
emerge, and if they do, we will probably try them. 
Selection 
So having said that CIC has no selection criteria, how 
did we try to address selection at Northwestern? We worked 
with a group of selectors from a variety of fields to 
develop criteria for selection. The results of this 
exercise were reported in the CIC Task Force on Mass 
Deacidification report, and in my presentation at Andover, 
so there is no need to go into detail here. We looked at 
several idealized criteria for selection to try to explore 
in the widest array of circumstances the ways that MD could 
be approached. For our own initial first steps, we had to 
get practical, and to do so, we put selection ideas to a 
number of tests: 
— Enduring value. For first shipments, given that we 
have a lot to learn, we wanted to concentrate on only 
one or two departments. We wanted collections of high 
value, and ones that will not be likely candidates for 
other preservation treatments. As the process expands 
in capacity, this test may be relaxed. 
— Operational ease. Lots of logistics need to be sorted 
out between the collecting department and the 
preservation department. Richard Frieder speaks in 
detail about these. To the extent possible, we skewed 
selection criteria toward collections that present the 
fewest logistical problems. Music scores, for example, 
are shelved separately, so a left-to-right review 
process makes sense. We could avoid complicated and 
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costly preselection routines with this. As our 
experience with managing these operations increases, 
this test may be relaxed. 
— Cost effectiveness. This process is still relatively 
expensive. We're looking at treatment costs of about 
$15 per average sized volume. Since we operate in a 
fiscal environment of high visibility and high 
accountability, we wanted to treat collections whose 
value is such that the $15 is "worth it." We have to 
be prepared for the question "why would you spend $15 
on that book, rather than let it go and borrow it from 
others?" 
— Uniqueness. The result of the cost effectiveness test 
leads to a rather odd conclusion for something that is 
supposed to be "mass" treatment. We need to 
concentrate on areas that will stand up to a test of 
collection strength, or "why Northwestern?" This means 
we should treat one of our collections of national or 
international importance. As the cost declines, this 
test may be relaxed. 
After some general discussion with selectors and 
negotiations with affected department heads, we settled on 
two areas for concentration of initial efforts: 1} music 
scores; and 2) acidic but not brittle collections in 
Africana. For logistical and operational reasons we are 
concentrating at this time on music scores. 
Funding 
We can talk about two aspects of funding: how to build 
an institutional commitment and budget for mass 
deacidification; and how to coordinate funding commitments 
among a group of libraries to build a larger base. I will 
discuss the Northwestern situation in some detail and sketch 
a larger idea for CIC. More detail on CIC funding can be 
discussed, but it is changing very fast and is at the moment 
quite tentative. 
The funding base for preservation at Northwestern has a 
peculiar institutional history. Part of the planning effort 
undertaken as the Preservation Department was built was to 
plan the choices, over a period of years to build an 
institutional recurring budget. In simple terms, we agreed 
to take an increasing recurring slice out of the collections 
budget to pay for preservation treatments, supplies and 
services. This effort is now almost complete, since, in 
part, the goal was to bring the preservation program to 
where it can compete for incremental collections dollars on 
a more-or-less equal footing with other collections areas. 
In this plan, developed since 1985, mass deacidification has 
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always been projected as a potentially large claim. We 
indeed developed the budget for MD, as it turns out, before 
the technology was ready. 
What does it take to build such a budget? First, it 
takes commitment by the collections administrator that 
keeping things is arguably competitive with buying new 
things. The proper balance is difficult to judge, but we've 
arrive at the point where approximately 6.5 percent of the 
materials budget goes for preservation purposes. We plan to 
spend about 20 percent of these preservation dollars on MD, 
at least for now. Second, it takes articulation that MD is 
good value for the money. We live in an intensely 
accountable fiscal environment, so it is important not to 
overcommit. We want to make sure that we can argue that 
what we are spending is spent wisely, and as we can increase 
it, we want to make sure that those who watch our dollars 
along with us understand what we're doing and agree with 
our goals. Third, it takes communication among other 
parties interested in the collections budget that develops a 
consensus about the importance of preservation to the 
library as a whole. This is no different than developing a 
consensus about any other common problem, but we have 
achieved an understanding among selectors and administrators 
that we're all in it together when it comes to coping with 
journal price increases, we're all in it together when it 
comes to binding, and we're all in it together when it comes 
to MD and most other preservation treatments. This requires 
leadership, commitment and constant communication. 
Finally, building a funding base requires recognition 
that preservation is an attractive program for outside 
funding. Private donors are potentially interested in this, 
even in as prosaic a process as MD, and this has been a 
constant theme for our fund raising, A library needs to 
build a program that looks at all available sources of 
funds, including grants, and sees how they match up with all 
the work that needs to be done, including MD. 
CIC libraries together have taken some steps towards 
funding MD. As part of the CIC Task Force, Richard and his 
staff have been collecting data on an ongoing basis from 
other CIC libraries about how much they would be willing to 
spend on MD services. This number has been going down in 
some cases, but it is still substantial. Our next step is 
to try to find a way to involve outside funding agencies in 
matching this in some way. This may be tough, as it is 
operational funding, but there are some possibilities. What 
we have not done is to try to force any library to 
overcommit to this area (or any other for that matter), It 
is more a matter of making sure the door is open and letting 
as many as possible see the attractiveness of walking 
through the door. As a practical matter, there may be CIC 
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libraries that do not commit to MD at all, but they have the 
option to participate in a joint effort, if they want to. 
Other Administrative Issues 
So what are the other nitty gritty issues that we've 
had to solve to get into this business? We had a CIC effort 
that helped us develop the information base to decide that 
we should get into MD. We had a set of pilot projects, 
partly under CIC auspices, and partly otherwise, to see if 
we could get into MD. What have we found we need to do as 
we do it? 
We need to get talented people to do the job. We 
needed to deliberately position our staff to know as much as 
they needed to know about MD, and publicized their efforts 
widely within the Library so that others that potentially 
would be affected by this work could understand what it is 
about. We gave preservation staff "license" to talk to 
anyone and everyone that might be affected about the 
implications of what they were planning. This had the 
benefits of developing a good sense of the labor involved in 
MD, and the spirit of cooperation that comes from solving 
problems among the library staff whose jobs are likely to 
affected. In our library this affected staff in 
acquisitions, cataloging, public services departments, the 
budget office, and in shipping and receiving. 
We needed space and equipment. This is no mean subj ect 
in any library. Unlike a lot of collection management 
decisions where the real problems are mostly people 
problems, an MD program will require moving thousands of 
books in and out of the library on a monthly or weekly 
basis. That means book trucks, shelves, and square feet. 
It also may mean different kinds of equipment; in our case 
we needed a floor jack to move pallets used to ship the MD 
overpack. We identified what we thought were minimum 
requirements and surveyed the less-than-effectively utilized 
spaces in the Library (we know every library has them!) and 
then found a solution that is probably still less-than-
minimal. Given the nature of the process, it also may not 
be the right kind of space. But if we plan to prepare and 
send 400-1,000 volumes per month, and receive and do quality 
control work on them when they come back, this will be a new 
operation that won't be a able to be shoe-horned into a 
corner. 
We needed student workers. Much of the routine work is 
the kind of work we use student workers to do. We've taken 
a tentative approach to this, not knowing how many people it 
will take, and not being able, in the early stages, to plan 
precisely when they will be needed. So we've made some ad 
hoc adjustments in student budgets to try to get what we 
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think we'll need, with the idea that we'll firm it up when 
we know. 
We needed to deal with staff concerns. There are 
potential morale and anxiety problems with this process. 
This includes the usual stuff that accompanies any change, 
plus potential concerns about odor and chemicals. With our 
staff, the Preservation Department started with a regular 
stream of information to keep the staff informed on the 
progress of our deliberations, through oral presentation, 
memorandums to staff, and articles in the staff newsletter. 
Sometimes this may have been too much information, but it 
was presented with the goal of keeping folks constantly 
updated about what is going on. We presented frank reports 
on the University's own assessment of the toxicological 
evidence. We knew that having things as large as an MD 
overpack in the Library's administrative corridor would 
raise questions, so we made sure people knew about that. We 
also developed precise contingency plans to get materials 
into well-ventilated areas (of which there are few) in case 
the odor was too pervasive when they came back from the 
plant. 
We tried to hide nothing, and kept the staff informed. 
That usually pays off. We need to take staff concerns 
seriously. It is not just whether the process is harmful, 
but also whether it is unpleasant. How many of us may have 
worked in a pickle factory, a packing plant, or lived next 
to a pig farm or feed lot? These places are not usually 
harmful. But people did not get into library work expecting 
nuisance conditions. We need to respond, if we want to 
continue to draw on the kinds of people who in the past have 
looked to libraries to provide sane, humane and stimulating 
work environments. 
Conclusion 
This paper has talked about why to do MD, what books to 
treat, how to pay for it, and how to get it done. It is 
really only a case study of the first steps at one library. 
All our experience derives from a belief that MD may be 
useful. This in turn, is driven by a fundamental belief in 
paper as a viable information-preserving medium. The 
process is not yet as cost effective as it needs to be. It 
is not yet a process that is operational in every sense, and 
we certainly do not yet know all the things we need to know 
to do it right. At this point, though, it appears to be 
worth the effort, and to have great potential, if not to 
treat everything in the Library, to be a tool well worth 
having in our hands. 
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Comments after Wiemers Paper 
Fedunok: 
Do you have a union? Were there staff problems about 
toxicology? 
No, no. We learned a lot from Hopkins and maybe there 
is somebody here who wants to talk about that. 
We do, however, have a staff that talks to each other a 
lot. You do, too. And the gossip mill is really where the 
information is transferred, and part of our process — I'm 
not going to say deliberately, but knowingly — is to make 
sure that we have enough people talking about what we are 
doing so no one is surprised. 
I said something about the room where we are preparing 
and receiving materials. It sits right next to another 
department. It may end up being not the place to do this 
because the ventilation may not be right. We may not be 
able to unload books with an aroma without the door closed, 
and with the door closed the people who need to work with 
them wouldn't be happy. So we'll do a couple of things to 
address that and we'll also work with the vendor to try and 
get the aroma improved or, rather, reduced. 
Hanson: 




The zinc itself has no aroma, and they don't know what 
the aroma is caused by. That's what the LC research effort 
is. I taste it — I don't smell it. When they come in they 
have a slightly burnt aroma sometimes. 
Hanson: 
It's not a kind of vinegary or similar smell? 
Wiemers: 
Oh no! It doesn't smell of chemicals. No it's not 
offensive. It's just there. In this case what we've been 
doing if it's offensive when we open them, is putting the 
books on a book truck in the room that has the fume hood to 
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let them air out. Akzo has figured out a way to put them in 
an air-conditioned van that has lots of turns of the air and 
let them sit a few days and that seems to help. The music 
library scores are shelved in an environmentally controlled, 
humidity and temperature controlled area that has lots and 
lots of air circulation. So what they do is get them in 
there as quickly as they can. Over a period of weeks the 
aroma disappears. So it's not an issue of long term as far 
as we can tell, at the numbers we are dealing with, but 
rather a question of what to do when you open the box. 
Ferguson: 
I'm thinking about Barclay Ogden's theory that 
structurally sound, seldom used research materials can go 
back on the shelf and probably stay there a long time 
because the rate at which they are becoming embrittled seems 
to be slowing down over time. Based on that thesis you 
would say that structurally sound but increasingly brittle 
material can go back on the shelf, it doesn't cost anything, 
and maybe in fifty years we'11 find some great technique, 
The "microform now" forces say let's film it now since it 
may not be there in fifty years. Then the stingy part of me 
says that's a lot of money and deacidification is a little 
bit less. It's $20 with processing? What do you think 
about that? You're talking about cost effectiveness. 
Wiemers: 
I don't know if I can ever really speak to the stingy 
side of you, but it's kind of fun. We don't think — and I 
mean the collection management operation — that we can 
afford to let this technology disappear for lack of a 
market. And so part of what we are doing is investment 
behavior rather than consumption behavior, making some kind 
of an investment so that we have an opportunity to do 
something at a lower cost in the future. We don't want to 
spend too much now. 
What we are concentrating on are things that we know 
we'll probably want to keep in a paper format and, if we 
could keep them forever, paper would do. Forever is a long 
time. What we mean is to extend the life of a document 
produced in 1950 that expect to be gone — and you've seen 
that some of them made in the 50s are already gone — so 
that we can expect to have it in sixty or one hundred years. 
We have a university that is acting as though it wants to be 
here one hundred years from now, so we at least have a 
language in which to discuss this. 
The first shipment we sent were mini-scores. They're 
about five inches high and very thin and we sent about 1,700 
of them in an overpack, and then we had to learn about 
shipping and handling of very small items. The next 
NEW YORK STATE SEHINAR ON MASS DEACIDIFICATION 
overpack had 1,200 items in it. So we are not spending $20 
apiece on those. We're spending in the neighborhood of 
$2.50 or something like that, and clearly those scores are 
worth that. The processing costs are more or less the same. 
In the case of the Africana Collection, which we will 
probably get into next year or so, these are collections 
that have artifactual value. We may be the only place in 
the U.S. that has these items. They are not particularly in 
high demand but we know we're going to want to have them 
around, and if we can figure out a way to treat them at a 
fairly low cost we can make sure they are there so that we 
don't have to film them. You see, we've already filmed the 
brittle materials in that collection and what we are doing 
now is making sure we don't have to go back and film the 
rest of it. 
Dean: 
I guess I agree with you to some extent on needing to 
continue to support use of the mass deacidification 
industry, but I find it curious, this concern about the 
force of the market to confer continuity on a particular 
process, so that we have these almost patriotic appeals. 
One of the things that concerns me somewhat is the fact that 
when the Council on Library Resources first established 
their criteria for the development of mass deacidification, 
there were basically four of them. First of all, there 
should be a system that is chemically effective so books do 
not return to an acid state within a short period of time. 
Secondly, it shouldn't be something that would cause our 
staffs to curl up and die. Thirdly, it should be truly 
mass, in the sense that the costs would be low enough and 
there would be no selection. Fourthly, it should preferably 
be something we could do by ourselves in our libraries. 
Now, there have been some attempts, notably through the 
Barrow Laboratory morpholine process, to abide by those 
criteria. What we got was two guys in a laboratory at LC 
developing a system for LC — not for the world, not for us, 
but for LC. What we've got now is a system developed for 
the industry and not for us, that we are trying to fix our 
systems to fit. We try to change our configurations from 
the original criteria to support this particular industry. 
It might be the wrong system. It might be a system that 
does not work for us. So there's no market for us to play 
to. There is no one going back to the original criteria and 
that bothers me a little bit, I must say — that what we're 
looking at is very, very different. We're looking at a 
large chemical plant in Texas. That has moved away somewhat 
from the original criteria. We are at $15 a volume with the 
promise, and not necessarily a very definite promise, that 
that cost is likely to come down. I've heard all those 
things before. 
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I know one of the advantages of FMC is that they do 
offer the possibility of regionalizing and they have talked 
about that. It doesn't seem to be a particularly responsive 
system, having worked with them, from the few tests they 
have done for me. It concerns me. It's a bit like "Unless 
you play with us, we'll fold up and walk away." 
Wiemers: 
I don't think I'd characterize what we are doing as 
anything to do with patriotic appeal. We see ourselves as 
customers. It is a Dutch company. It also has headquarters 
in Chicago and we can meet those folks. We know we can't do 
it by ourselves. Part of the issue is that we'd like it to 
be a mass process that can treat hundreds and thousands of 
books without pre-selection. Now, we've learned a lot. 
There are some realities that we've had to deal with, in 
particular the volatility of the chemicals that are used in 
the treatment process. I've heard the patriotic appeals but 
I'm not particularly swayed by them. 
Also, we're not going to spend a lot of money. We are 
going to spend some money. We're going to make no 
commitment to continue to do this at this level forever or 
even for the next three years. We're going to do it with 
the level of funding that we have, trying to make sure that 
we are getting something in return. If the process 
continues to improve, we can figure out a way to leverage 
those dollars with other potential customers so that we can 
make a market. The library community by itself, without a 
chemical firm (in this particular case, with Akzo 
technology, or in the other cases as well) can not do this 
work alone. We will need to figure out ways to work 
together. 
We used to do a lot of microfilming on our own. We 
have learned over the last few years that we can do business 
with profit-making firms who do microfilming. Some of the 
original cost models we used to test microfilming services 
said nothing about profit, but now they do because the firms 
need to make a living making film. So that if this 
particular technology were to go away today, I'm not sure 
I'd be very sad about it. I really want something that we 
can use to keep the Africana materials that we have, that we 
know we want to keep, without having to convert them into 
film or something else. I think it makes a lot of sense, in 
the long run. 
Peek: 
You mentioned $15 per volume cost. Is there a cost for 
archival and manuscript materials per cubic foot? 
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Stroud: 
About 3 5 cubic feet fit in the chamber and the chamber 
load is $5,000, so you can calculate it. 
Peek: 
So you don't have to fill the chamber youself? 
Wiemers: 
They're going to fill the chamber whether it is your 
stuff or somebody else's. Akzo has developed specialized 
crates. We load the material in the crates, space it out 
and pack the crates in an overpack and send them. They are 
not handled individually. We need to figure out ways to get 
as many things in there as possible, in ways that won't 
damage them but that will still be effective in terms of 
treatment. If you stuff the crates too full the materials 
won't be treated effectively and if you stuff them too loose 
they might be damaged in the process. Interestingly enough, 
some of the materials come back looking better than when we 
sent them because they were essentially freeze-dried in this 
process. If they were crumpled and curled and you pack them 
right they come back flat, at least some of them do, So in 
terms of phys ical appearance of the material, we've been 
quite happy. But there have been some problems and we can 
talk about them. 
Lane: 
When you pack them, do you pack them horizontally? 
Wiemers: 
They are packed vertically into place, usually spine 
down. 
Lane: 
Have they tried different ways of packing them? 
Wiemers: 
We're learning. Two years ago the firms involved had 
never dealt with paperbacks before. They did not know 
libraries would want to deacidify paperbacks. They learned 
a lot about paperbacks fast, so we're learning in that area. 
They didn't expect us to send those little mini-scores. 
They expected us to send regular books, and what's a regular 
book? One of our concerns about the current crates is that 
much of what we want to send are folio size or legal size, 
and the way the crates are constructed, we won't be able to 
do that. So we'll work with the vendor and try to figure 
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out a way to solve the problem. I think that as long as we 
continue to feel we are getting good value for our money and 
that we are making progress, we'll probably continue. 
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Paper Presented by Ross Atkinson 
Cornell University Library 
MASS DEACIDIFICATION IN THE CONTEXT OF ACCESS TIHE REDUCTION 
My assignment is to discuss mass deacidification as one 
function of preservation within the broader context of 
library operations. I will try to fulfill this charge by 
describing a general model of information services, and then 
by locating preservation and mass deacidification within it. 
Some time will therefore need to be devoted at the outset to 
the definition of this model. Two caveats are in order 
before we begin. The first is that I will be saying very 
little that is new; the purpose of using such models must be 
rather to "make strange" those routine issues and operations 
that have become so familiar to us that we have become 
insensitive to them. If we can approach such routine 
concepts as strangers, we can perhaps see them anew. The 
second caveat is that the model will be described in a 
language appropriate to an age that accords science and 
technology the highest status. I will try unavoidably to 
add credibility and legitimacy to the model by .describing it 
as if it were a physical object or law that we have built or 
discovered, and that we are in the process of measuring or 
testing. Please bear in mind, therefore, that the model is, 
of course, nothing of the kind; it is simply a linguistic 
construct intended to help us discuss how we do our work, 
and, as such, is subject to neither observation nor 
calibration. 
I. The Model. 
Change is the only absolute. The only thing that does 
not change is the fact that everything changes. This 
includes not only information but also the processes by 
which information is transferred. Let us therefore 
concentrate on change as the basis for our description of 
information transfer and information services. Let us begin 
by reducing information transfer to three continually 
changing concepts or "transitional components," 
1. The Aggregate Source Collection. The first of 
these is the total collection of sources of (let us limit it 
to graphic) information at any point in time, i.e., those 
material objects, like books, from which people produce 
information. This total aggregate of information sources is 
obviously transitional: it changes from one moment to the 
next — first, because new sources of information are being 
continuously created, but also, second, because all 
information sources (including electronic sources) are 
necessarily material objects and are as such subject to 
decay. 
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The primary responsibility for information sources 
rests with their creators, the authors — aided, to be sure, 
by certain specialists in the information services community 
such as publishers, printers, and programmers. Anyone 
working to improve or to influence the condition or 
effectiveness of an information source is acting as an agent 
or representative of the author (even though that author may 
be unknown, or may have died centuries or millennia before). 
The origin of the information conveyed by the source is 
usually the graphic text — which librarians customarily 
refer to as intellectual content. Because information can 
be produced — inferred — from any physical object, 
however, the physical source can itself convey information 
apart from the text, so that we may also speak of a physical 
content. Information produced from this physical content 
can in turn be used for a variety of purposes, such as 
tracking the physical history of the production of sources, 
or of the production of the source in hand, or to complement 
or extend the reader's understanding of the intellectual 
content (so-called analytical bibliography), 
2. Information Needs, The second transitional 
component is very different from the first, and is much more 
difficult to define, because it has, unlike the source 
collection, no immediately evident physical basis. Quite 
the contrary: it is the continuously evolving information 
need of each individual client. While information sources 
are public and subject to physical inspection and management 
(although admittedly not in the aggregate), information 
needs are private and personal, and can be understood only 
by an individual in consultation with himself or herself. 
Responsibility for the definition, management, and 
satisfaction of such subjective requirements necessarily 
rests therefore primarily with the individual — i,e., the 
user or reader. Anyone who tries to assist in this activity 
is a representative of the reader. The aggregate of these 
subjective requirements for each individual changes 
continuously over time in response to external conditions 
(such as classroom assignments), but also as a result of 
psychological and other entirely private factors. 
3. Access Facilitation. Between the physical, public 
sources and the private, subjective needs resides the 
component of greatest interest to us, and the one to which 
we will devote most of our attention, access facilitation. 
The term access, for all its use and overuse, is vague and 
problematic — occasionally almost ethereal — and not at 
all conducive by itself to modelling or planning. It is 
much preferable therefore to concentrate not on the process 
of access, but rather on the efficiency of its facilitation, 
which must always be measured in terms of time. 
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This means, to begin with, that information services 
should be designed and understood in a primarily temporal 
context — that is, as a system of operations intended to 
promote access time reduction. It has always been and will 
always be, the purpose of information services to reduce the 
time required or spent by clients (normally those 
individuals who have contracted directly or indirectly for 
the service) to obtain access to that information they need 
to do their work. This holds true regardless of whether we 
are talking about the New York State Library, or the library 
at Alexandria, or some mega-computer of the future. All 
information services, including all library operations, are 
devoted to that single process and are intended for that 
single purpose. While it may appear that some library 
operations are designed to achieve related but different 
objectives, those objectives will be found upon closer 
inspection to be manifestations of this more fundamental 
purpose. If there were no reference departments, for 
example, our users could eventually define, identify and 
locate the information they need, but it would require an 
enormous investment of time — an investment most users 
would be unwilling to make. If we eliminated our catalogs 
and bibliographical tools, users could with enough industry 
eventually locate the information they need by browsing 
through the stacks. If we stopped building collections 
altogether, users could still presumably gather needed 
information by travelling to distant cultural centers as was 
done in antiquity and the Middle Ages, Life is, however, 
simply not long enough to locate all of the information 
needed; my point is rather that if it were long enough, if 
there were enough time, such information could be 
identified, located and exploited by the individual in need 
of it without the assistance of information services. But 
there is in fact not enough time (nor has there probably 
ever been) to achieve that end — which means that efficient 
information services in some form are an essential 
prerequisite for education and all intellectual progress. 
The primary responsibility for access facilitation, 
measured in access time, belongs to information services. 
Information services as a function, however, has control 
over neither the aggregate source collection, which is the 
primary responsibility of the authors, nor over the 
subjective information needs, which are known exactly and in 
detail only to the users, readers, receivers. The purpose 
of information services is rather always to reduce the time 
needed by those users to satisfy those personal requirements 
by using those in public sources. (It is worth noting that, 
as we move further into the online age, the user will 
probably become increasingly independent or solitary. 
Information services will then begin, in my opinion, 
increasingly to shift their primary focus from the receiver 
to the sender. Information services will fulfill their 
responsibility for access time reduction increasingly by 
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influencing what is available, and how it is available, on 
the network; this will involve much closer work with writers 
than with readers, even though the end purpose of services 
will continue to be intended ultimately for the reader. The 
quality of the output needed by the user, in other words, 
will be maintained and improved by the increased 
participation of information services at the point of input. 
The role of preservation in this process is, of course, yet 
to be determined, although it is certainly worthwhile noting 
that, of all the information functions now performed by the 
library, it is preservation which, because of its focus on 
the material source collection, is perhaps that information 
service operation which most serves needs of and as 
representative of the author at this time.) 
We can best describe or understand the third 
transitional component in our model of information transfer 
by positing that for any person, at any point in time, all 
information sources in existence — the aggregate source 
collection — can be distributed along a single theoretical 
access time continuum that ranges from a positive end 
("immediately accessible") to a negative end ("never 
accessible"). This continuum (or more precisely the 
relationship of the sources on the continuum to each other) 
is also in a continuous state of flux: the time required by 
the user to obtain access to each source on the continuum 
relative to all of the other sources is constantly changing. 
The user's objective is always to aim for a condition in 
which those sources are as much as possible arranged in such 
an order that best serves to respond to that user's 
individual information requirements at the moment — so that 
those sources which best meet the most immediate information 
needs of the individual reader are most immediately 
accessible — i.e. accessible in the shortest possible time, 
as close as possible to the positive or "immediate" end of 
the continuum. 
The distribution of the sources on the continuum — the 
speed with which the user can gain access to each of the 
sources relative to each other — changes constantly in 
response, again, to subjective and objective factors. The 
subjective factors derive from the knowledge and activity of 
the individual. Which sources of information the individual 
encounters, and how the individual understands and exploits 
those sources has the most obvious and profound effect on 
the order of the sources along the continuum (as always: 
what you understand depends on what you already know) — and 
in a sense this subjective ordering is one of the main goals 
of education and research.(1) It is the objective factors. 
1 The distinction between instruction and research is one 
to which our faculty users are understandably 
sensitive. From an information services perspective, 
however, that distinction is much less pronounced. 
NEW YORK STATE SEHINAR ON HASS DEACIDIFICATION 
on the other hand, affecting the order of sources along the 
access time continuum that are of most interest to us, 
because those represent most specifically the true work of 
information services, and it is for those services and for 
that rearrangement of sources that the user becomes a client 
and contracts either directly or indirectly with an 
information services operation. Taking the paper-based 
library as an example: let us say that a particular 
information source exists at this time that can respond to 
the need of a particular Cornell student. I can reduce the 
amount of time that student needs to gain access to that 
source by making an arrangement with, say, SUNY Binghamton 
according to which Binghamton will buy and maintain that 
source so that my local user can borrow it through ILL from 
Binghamton, if and when my user decides he or she needs it 
(in return presumably for my buying something a user at SUNY 
Binghamton might need), I can reduce that access time still 
further by purchasing a copy of the source for my 
institution and housing it in the collection in closer 
proximity to the student. I can reduce that time still 
further by having the author and title of that item included 
in the library catalog; and access time can probably be 
reduced further still by including a full subject 
description of the item in the catalog. Access time can be 
reduced even further by employing a reference staff that 
will personally assist the user in deciding that he or she 
needs access to that particular item and in physically 
locating it. 
Each of these information service functions has not 
only a value for the user, but also a cost for the 
information service operation — in terms of time or money 
(which are really the same thing, money being stored labor 
time). The information service operation has resources at 
its disposal, all of which (in the case of the non-profit 
operation, at least) are, directly or indirectly, devoted to 
access time reduction for current (and future) clientele. 
These resources are, however, seldom adequate to meet all 
information needs of all clientele. In general, the greater 
the access time reduction — i.e. the shorter the access 
time for any single source — the higher the cost. The 
function or responsibility of information services 
management (in our case, library administration) is to 
distribute the use of its resources in such a way that the 
greatest access time reduction is achieved in the case of 
those resources most needed by local clientele. This is 
often impossible to provide for each user individually 
(except perhaps in the case of some special libraries), so 
because what is called research is to a great extent 
self-education; the job of information services is to 
provide information assistance. Whether it is for the 
user to teach a student or for the user to teach 
himself or herself is less of a concern. 
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that the information service operation must normally assume 
an idealized user or group of users, and an idealized access 
time continuum. Even so, the information service process is 
extremely complicated, precisely because of the continuous 
evolution of the three transitional components of the model, 
and because of the subjective nature of information needs 
and of the continuum itself at any point in time, 
II. The Three Objects of Information Services. 
If we view information services from such a 
perspective, we find three objects or central issues of 
information services upon which we must concentrate our 
analysis. 
(a) The first of these is the act of positioning 
sources or source groups on the individual or (more often) 
idealized continuum. This is what most of the operations of 
information services are intended to accomplish. The 
purpose of positioning, as we have seen, is normally to 
reduce access time. Most information services — 
practically all -- are intended to move specific sources 
forward on the continuum. In other words, by acting on the 
source in some way (publishing it, selecting it, cataloging 
it, putting it in a server, reading it to somebody over the 
telephone), information services seeks to reduce the time 
needed for access to it. There are, to be sure, some 
information service actions that have — not so much the 
intent as — the result of increasing access time for 
certain information, and such services are among the most 
difficult to perform for that very reason. The most obvious 
examples are various forms of deselection, such as journal 
cancellation and weeding. In many of these instances, 
scarcity of resources, such as budget or space, force a 
rearrangement of items on the continuum. 
(b) The second object of information services is an 
extension or refinement of the first; it is migration 
control. As a result of the many subjective and objective 
factors and forces acting on the continuum, most sources 
would appear to move on the continuum in the negative or 
entropic direction. Bear in mind that this is a true 
continuum, with each point representing a source. Because 
there is necessarily only a limited amount of space toward 
the front of the continuum, the positioning or repositioning 
of the sources toward the front causes others to move in the 
negative direction. I call this phenomenon the 
"displacement imperative."(2) Making the necessary 
2 This is most obvious in the source that occupies the 
front place in any continuum, which is the source the 
user is reading at that particular point, As smart as 
the user may be, as technically advanced as information 
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adjustments to impair (or occasionally to accelerate) the 
migration of certain sources on the continuum is therefore 
also a key responsibility of information services, although 
one that in a sense counterbalances the operation of 
positioning. This is a further reflection of the very 
complicated dynamics of information services. Positioning 
is only possible if displacement, and therefore migration, 
take place, but information services also seeks in specific 
cases to impair that migration. Different information 
service operations therefore sometimes act in opposition or 
contradiction to each other, which can cause political as 
well as bibliographical ambiguities. Migration control may 
often concentrate in the center or more on the negative side 
of the continuum; unlike positioning, which normally pushes 
sources forward, migration control tries to impair their 
slippage further back — to provide some stabilization. 
It is also important to understand that absolute 
stabilization on the continuum — by which we would mean the 
freezing of certain sources in a position relative not to 
other sources on the continuum but rather relative to the 
front of the continuum — is probably not an option. The 
continuum — or rather the movement of sources _on the 
continuum — is too volatile. All sources now must move, 
mainly toward the negative end, regardless of what is done. 
The most that can be done is that, through the intervention 
of some very specialized information service operations, the 
migration of particular sources down the continuum is 
somehow impeded. 
(c) The third object of information services is, 
inevitably, resource utilization. It is the responsibility 
of the information services operation to convert its 
resources (which, as noted above, can also be understood and 
expressed in terms of time — mostly staff time) in the most 
efficient way possible into access time reduction in 
services may become, the user can read only one source 
at a time. As the user stops reading one source and 
starts reading another, the source that was being read 
is displaced by the source now being read. This same 
kind of displacement probably takes place constantly 
among all of the sources located toward the front of 
the continuum as other sources are moved forward by 
(among other factors) information services. We have 
not yet fully grasped this reality — nor have, I 
think, our colleagues in computer technology. We 
cannot make everything immediately accessible: while 
that may be a logical technological goal, it is 
epistemologically impossible. This "displacement 
imperative" is, of course, simply the manifestation in 
this model of what will be the central issue of 
information services as we enter the online age, namely 
• information overload. 
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response to the collective information needs of local 
clientele. 
All information services must be assessed in terms of 
these three objects. 
III. Preservation in Context. 
The information service activities that we normally 
group under preservation are concerned primarily with 
migration control. They are intended to deter or retard the 
migration of specifically targeted sources toward the 
negative end of the continuum in those instances when that 
migration is a consequence of physical deterioration. What 
differentiates preservation from most other information 
services (i.e., most other library operations) is its focus 
not on current access time but on projected access time over 
the longer term. The purpose of most information services 
is positioning, i.e., to reduce access time to (in each 
case) a particular source in relation to other sources at 
that time. The purpose of preservation (and of other 
historically oriented information services), on the other 
hand, is to reduce access time to a particular source in 
relation to its potential position (potential access time) 
on the continuum at a later time as a consequence of its 
migration. And it is in relation to that potential position 
that preservation must measure the success of its 
operations, In other words, the success of the activity (at 
T2) is not measured against the position of the source on 
the continuum (at Tl) before the activity took place (which 
is how positioning works), but rather against the potential 
location of the source on the continuum at some future 
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The preservation effort to halt migration on the 
continuum as a result of physical deterioration is perhaps 
the most ancient of information services, and has been 
accomplished since the very beginning of graphic 
communication by two means: (a) maintenance, which is the 
effort to retain the physical source in — or to restore it 
as much as possible to — the condition in which it was 
originally created or received, and (b) substitution, which 
entails copying the content either manually or mechanically 
onto a newer or more durable medium. 
Substitution has always been the preferable option in 
most instance, for the very good reason that it provides — 
within the context of the above model — the more effective 
method of longer-term migration control. By transferring 
the content of the source to a new medium, the migration of 
the source as a result of physical deterioration is 
obviously slowed significantly; the only reason we have 
inherited those works that we have from antiquity is that 
our predecessors resorted to substitution. But 
substitution, in comparison to maintenance, is also 
potentially problematic because of its radical effect in 
some cases on the positioning of the source on the continuum 
in the short term (Tl to T2). We can cite at least three 
instance of this radical effect. First, if the copy is not 
a completely accurate duplication of the content (and let us 
not get stuck in defining what that might be), then 
substitution can be only partially achieved, and access time 
for parts of the text may move more rapidly to the far 
negative end of the scale, because what was miscopied may 
never be accessible again. This has been the persistent 
drawback throughout history in the case both of handwritten 
copies and of new editions printed from reset type. It has 
only been since the application of photography to graphic 
communication that this particular liability has been 
eliminated. 
Second, substitution achieves some stability of 
intellectual content only by separating the intellectual 
from the physical content, and then usually moving the 
physical content to the negative end of the continuum. In a 
few cases, to be sure, the physical content of a source is 
of equal or greater value than its intellectual content; 
those sources clearly warrant maintenance rather than 
substitution. In all other cases, and that means most cases 
(and I strongly believe this), retention of the physical 
content is not alone adequate justification for the 
selection of maintenance over substitution. 
The third and most problematic instances of these 
radical changes in positioning on the continuum that result 
from substitution have evolved only in the modern era when 
we have begun to alternate media — to undertake what we now 
commonly refer to as reformatting. Such a change of format 
NEW YORK STATE SEHINAR ON HASS DEACIDIFICATION 
can have a most significant effect on the position of the 
source on the continuum. The most obvious and no doubt the 
most controversial method of substitution recently has been 
microformatting. This is because the replacement of a paper 
copy with a microfilm will move the source radically toward 
the negative end of the continuum. Once again, this is 
because preservation, unlike most other information 
services, is primarily prospective, i.e., it is concerned 
about the location of the source on the continuum in the 
future. Microfilming does reduce access time — moves the 
source toward the positive end of the continuum — but only 
when compared with the source's potential condition at some 
future date. The controversy arises primarily because users 
and other information service operations are focused on the 
present, and preservation must frequently accelerate 
migration — increase potential access time, i.e., act 
contrary to the routine goals of information services — in 
order to carry out reformatting. Once again, we see that 
preservation's primary aim is to retard migration mainly 
through stabilizing it on the continuum, even if that 
stabilization is purchased paradoxically at the expense of 
access time reduction in the short term. The user — and 
the user's representative (often in the form of the 
bibliographer) — compares the access time of the original 
with the access time of the reformatted copy, while the 
preservationist compares the access time of the reformatted 
copy to the access time of the original if left untreated. 
Maintenance, as opposed to substitution, often provides 
a much lower level of any real migration control. 
Adjustments to the physical condition of a source will, to 
be sure, slow its deterioration, but that source will 
nevertheless continue to move down the continuum as a result 
of the natural and inevitable decay of all physical objects. 
It is, in a sense, a far less satisfactory form of 
preservation, if we assume that the goal of preservation is 
primarily migration control. A major — probably the major 
— value of maintenance over substitution, on the other 
hand, is that it is singularly undisruptive for the 
continuum of any particular individual. Maintenance has, in 
other words, normally only very minor effects on short-term 
positioning. Conservation and repair, for example, as 
perhaps the most common forms of maintenance, move the 
sources slightly forward on the continuum: they reduce 
access time modestly by ensuring that the sources remain for 
the time being in an improved physical condition, but they 
do not radically change the position of those sources in 
relation to their previous position (in Tl). 
Deacidification is probably a form of maintenance — 
and if the technology of mass deacidification continues to 
improve, it may become an increasingly acceptable method of 
maintenance. Compared to other methods of preservation, and 
even other methods of maintenance, the most striking feature 
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of successful deacidification from the standpoint of the 
access time continuum is its lack of striking features, 
Deacidification is in a way the most conservative of the 
major conservation processes, which accounts, in my opinion, 
for much of its popularity. While other maintenance 
processes have at least some modest effect on positioning, 
deacidification is even more subtle, and, if successful, 
would seem to create not the slightest perceptible change in 
the source's position on the continuum (i.e., in relation to 
other sources) for any individual over the short term. 
This conservative quality of deacidifcation has several 
clear advantages. From the bibliographical perspective, 
deacidification allows the sources treated to migrate 
(obviously much more slowly than in their untreated form) 
down the continuum as part of the broader collection. 
Deacidification serves to promote, therefore, the concept of 
the local collection as a consciously constructed 
assemblage, and contributes to keeping that assemblage 
intact — or to say the same thing in a very different way, 
it leaves positioning on the continuum to those other 
information service operations that are responsible for it. 
As we have noted, maintenance provides some minor 
stabilization on the continuum, but nothing approaching the 
level of stabilization achieved by some forms of 
substitution. In a sense, therefore, deacidification 
produces a kind of short-term stabilization (between Tl and 
T2 — a stabilization of the collection in place), which in 
many cases does indeed facilitate the individual retrieval 
process — research and education — although admittedly 
only at the expense of longer-term stabilization. 
In addition to this bibliographical rationale for 
deacidification, therefore, the most pragmatic argument for 
deacidification is clearly a political one. In the 
extremely conservative atmosphere of the academy (or of the 
large public library), this most conservative of all 
treatments is probably in many cases the most welcome. It 
may indeed even be used for political purposes to offset or 
counterbalance the political liabilities of other 
preservation treatments or other library operations,(3) The 
retention of the physical content is also advantageous 
politically. Even though the physical content normally 
provides (or permits the creation of) information of much 
less value than the intellectual content, there is often a 
If a library were devoting a large quantity of its 
materials budget to the acquisition of electronic 
sources, and if this activity were making some of the 
more conservative segments of the library's 
constituency uneasy, the library might want for this 
purpose alone to select mass deacidification as one of 
its main preservation methods rather than some form of 
substitution. 
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reluctance on the part of many scholars — especially 
historians, for obvious reasons — to relinquish access 
(i.e., to permit an increase in access time) to any 
information, because the true value of any information 
always changes over time, and may therefore be found to be 
much valuable later than it was thought to be originally. 
Given these advantages, is mass deacidification — as 
perhaps the most efficient and politically correct form of 
maintenance — generally preferable to substitution? All 
other things being equal: probably not. All other things 
being equal, mass deacidification is in most cases a less 
preferable alternative to substitution at this particular 
time. The reason is that technology now provides us with 
the ability to reduce at least some of the effects of 
radical positioning that are so often the result of 
substitution. Possibly photocopying (on high quality, acid-
free paper), and certainly digitization (once we learn a bit 
more about managing it) can provide some short-term 
stabilization, while at the same time also presenting 
opportunities to achieve a much more acceptable level of 
long-term stabilization than is possible through 
deacidification. (With digitization, for example, very high 
levels of long-term stabilization are possible, because one 
can simply produce replica paper copies indefinitely.) All 
other things being equal, therefore, we should simply 
photocopy or (preferably) digitize all materials printed on 
acidic paper, or poor paper of any kind — as soon as those 
materials enter the library or as soon as they are 
discovered in it. The reason we do not do this now is to be 
found, of course, in our third obj ect of information 
services: resource utilization. All other things are not 
equal. The costs are not equal. We can achieve superior 
preservation (if we define preservation as I have above), 
and we can provide superior levels of service (in terms of 
access time reduction) through photographic or digital 
substitution than we can through mass deacidification, but 
the costs of photographic or digital substitution remain 
presently somewhat prohibitive. Certainly the costs of all 
of these technologies can be expected to decline --
especially digitization(4) — but the costs of mass 
deacidification (if it is truly a mass process) will remain 
in all likelihood less than any form of substitution. That 
may motivate us to opt for mass deacidifcation on a broad 
scale — but if we do so, it will be because we cannot 
afford to provide the level of information services that 
modern forms of substitution will allow. Mass 
deacidification will always be a compromise: it provides a 
less than optimum level of service — although one that will 
4 See Anne R, Kenney and Lynne K, Personius, Joint Studv in 
Digital Preservation Phase 1 (Washington, D,C.: 
Commission on Preservation and Access, 1992), pp. 25-
32. 
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admittedly reduce access time (over time) to an extent that 
would clearly not be possible without its intervention. 
Mass deacidification in the preservation sector of 
information services is, in a way, somewhat similar to 
minimal level cataloging in the area of technical services: 
both result in some access time reduction, although we could 
and would prefer to reduce access time still further, if 
adequate resources were available to do so. 
We must not make the mistake, however, of assuming that 
decisions relating to preservation procedures will be made 
within the narrow context of preservation alone. That has 
never been the case. Preservation options will be evaluated 
within the broader context of all information service 
operations — and from that macroperspective, the access 
time reduction attainable through mass deacidification may 
well be found wanting when compared with the access time 
reduction that can be realized through other information 
service operations outside of preservation. This is 
presumably what Dick DeGennaro meant by declaring at the 
Andover Conference that we "cannot afford to foreclose the 
library's future by giving excessive priority to preserving 
our deteriorating print-on-paper collections at the expense 
of positioning our libraries to cope with the opportunities 
and demands of the new information technology."(5) It could 
well be, therefore, that a process such as digitization, 
even though it may cost more than mass deacidification, may 
have such controllable, positive effects on both short term 
and longer term access time reduction (positioning and 
migration control in the above model), that it will be found 
preferable to less expensive forms of preservation, such as 
mass deacidification. Even if digitization, in other words, 
were to remain substantially more expensive than mass 
deacidification, its value in terms of access time reduction 
may be such that it is more competitive than other 
preservation options (including mass deacidification) with 
other information service operations beyond preservation, 
and might therefore be supported in our institutions, while 
those other procedures might not be. I rather expect this 
will be generally the case. 
But if, finally, that is not the case, and if 
institutions around the country, or in New York State, were 
to make mass deacidification a routine and regular 
operation, to what extent is cooperation among institutions 
possible and desirable? There are, of course, many forms of 
cooperation. The joint funding of a central facility — if 
it ever came to that — would certainly be a reasonable 
prospect, if financially justified, and the preservation 
Richard De Gennaro, "The Institutional Context for Mass 
Deacidification," in A Roundtable on Mass 
Deacidification, ed. Peter G. Sparks (Washington, D.C: 
Association of Research Libraries, 1992), p. 14. 
NEW YORK STATE SEHINAR ON HASS DEACIDIFICATION 
community certainly has the experience and the reputation to 
achieve the objective. (MAPS is an obvious precedent.) 
Cooperation in support of infrastructure —• e.g., 
transportation — might also be practicable. Cooperation at 
the selection level among institutions, however, is probably 
not a realistic goal, and I would like to argue strongly 
here and now against such an option, lest we end up 
expending large quantities of time in a vain effort to 
establish such a coordinated selection program among 
ourselves. 
We must learn from our experiences -- especially those 
to try to create broad and intricate cooperative structures 
and programs for purposes of coordinated collection 
development. Again: the purpose of information services is 
to move the most needed material forward on the continuum, 
and to impede the migration of some sources further down the 
continuum — within the confines of available institutional 
resources. Cooperative agreements, from the standpoint of 
the local institution, are normally intended to affect 
access time as it relates to material for which there are 
far lower needs — materials which are expected to be 
located more toward the negative end of the continuum.. 
Since cooperative collection building cannot move sources 
very far forward on any individual continuum, the focus of 
such cooperation has necessarily been on those sources for 
which extended access time is acceptable. Cooperative 
collection development has been relatively unsuccessful, 
precisely because libraries have been understandably 
unwilling to alter their patterns of collection building, 
and to devote their scarce resources to the reduction of 
access time for materials acceptably located toward the 
negative end. Trying to reposition sources at the negative 
end, at the expense of trying to reposition sources at the 
positive end, is always counterproductive and will never 
justify the expenditure of resources necessary to create and 
administer a complex cooperative program. 
We will encounter the same failure for the same 
reasons, if we attempt to coordinate selection for mass 
deacidification. Instead, we should accept the so-called 
"complementary" approach to cooperation: each library 
should deacidify those materials, the migration of which on 
the continuum it wishes to impede from the standpoint of its 
local priorities. This will result in some duplication, but 
some duplication is always justified, if warranted by local 
needs. If the complementary approach were used nationally, 
it would, to be sure, result in the migration of some 
materials to the far negative end of the continuum: as 
those publications work their way down the continuum, 
however, there will be opportunities to preserve some of 
them using other preservation procedures perhaps more 
conducive to cooperation. Works that arrive at the far 
negative end of the collective or idealized continuum. 
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having never received any such form of preservation 
attention along the way, will be in jeopardy, and may well 
be lost. There will, therefore, be some losses of 
information. The new age we are now entering, with its new 
view of information as overabundant and partially 
expendable, will not only condone such losses—it will 
insist on them. And, in my opinion, rightly so. 
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Comments after Atkinson paper 
DeCandido: 
You've been talking largely about the positioning on 
this continuum and structuring your comments about it in its 
absolute positioning on the continuum, but I think looking 
at it in terms of relative positioning is interesting. For 
one thing, when you mass deacidify something you do re-
position it forward on the continuum towards the positive in 
a relative sense, because as John Dean pointed out yesterday 
very accurately, when you do one thing you don't do 
something else. So it does get re-positioned forward 
relative to those things you didn't mass deacidify. 
The other thing is the value. As you pointed out 
later, the value of where it is on the continuum varies 
according to the kind of material it is. For instance, 
archival material can exist better down at the lower end of 
the accessibility chart. 
Atkinson: 
It needs to be there, and we need to fund it that way. 
DeCandido: 
Mass deacidification may be more acceptable for that 
kind of material because of accessibility issues. 
Atkinson: 
That's true. This idea of positioning needs to be used 
as a way to help us decide what kind of process we are going 
to use. That's why I'm working on it. The problem with 
digitization is that it comes way out here with a problem of 
displacement. There are problematic sides to digitization 
we still have to work with, because for the most part we are 
doing preservation on older low use items and we are making 
them so accessible compared to everything else at this 
point, that it could be problematic. That's just an aside. 
My argument, which you can attack and which you 
probably should, is the issue of migration control, in that 
I'm not sure that deacidification, as a maintenance process, 
really slows things down as much as some forms of 
substitution like microfilming or like digitization where I 
can reproduce the paper over and over again, It freezes 
something in a collection and allows to move it slowly down. 
It doesn't really stop something. If you really wanted to 
stop everything, you wouldn't go for mass deacidification. 
That's the simplistic conclusion. 
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Dean: 
I think one of the paradoxes about the model you have, 
Ross, is that the way particularly microfilming has been 
funded in the past has made the object less accessible but 
more bibliographically accessible. In every case there has 
been a requirement to put the item on a national database, 
so we have this real paradox. We sort of entice the user by 
making it seem much more accessible and at the same time as 
you pointed out we are actually moving the information 
source itself in the other direction. So what we are 
getting at that point is essentially a splitting from that 
continuum, it seems to me, 
Atkinson: 
That's true. We don't catalog those things because we 
want to, I don't think. If we don't catalog them we don't 
get the money to do them. I'm not sure we would catalog 
them if we moved them down here. I think you are right, 
that's working at cross purposes. 
Lane: 
That also helps us understand why folks are upset 
because no one uses the things we are preserving. We are 
asking the wrong questions, because we are actually 
preserving the things that we assume are less used but in 
the process we are making them potentially more useful. But 
folks didn't want them more useful, they just wanted them 
slower moving down. 
Atkinson: 
Yes, more useful in the long-term. 
unidentified: 
But you are in such largely subjective territory. 
You're assuming that when I pick up a book and I read it I'm 
in front of your continuum. When I put that book back, from 
all I can tell by your model, it is disappearing into a 
void, I don't know whether a librarian is out there saving 
it. What I do know is that when I try to find something and 
it has been microfilmed — thank God, it is there. I don't 
know how on earth you are going to determine whether you are 
jeopardizing other material or not, I don't see how you can 
make that j udgment. 
Atkinson: 
I'm not sure we can. But that's what information 
service is about. That's really what 1 was trying to point 
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out. The thing is changing all the time and unless you are 
going to walk around and have one librarian for each user,,, 
Fedunok: 
How do you get from "this is not a value-laden model — 
all we can measure is time" into the next step where we are 
doing very value-laden operations prioritizing material? 
How do you get from looking at it from a reader's point of 
view, as you were just asked to on this other issue? 
Atkinson: 
I am not sure I understand that. You mean, are there 
any prospects for measuring any of these things? 
Fedunok: 
At first I thought you were saying that there are no 
values that we, as librarians, need to be concerned about, 
except the timeliness of the access of material, 
Atkinson: 
I guess you can reduce it to that. That's what I am 
saying. 
Fedunok: 
That begs the issue of selection decisions that we are 
making, and it seems to me that you need more time on that 
part of the discussion. 
Unidentified: 
But Ross, doesn't it help to distinguish between the 
point of view of the user and the point of view of the 
information service? The point of view of the user is that 
if I have it in my hand that's what I want. If I don't have 
it, I don't care where it is, I only care how long it's 
going to take for me to get it. But it is the information 
service's point of view to worry about how long that is 
going to be, 
Atkinson: 
Yes, that's right. 
Unidentified: 
So from that point of view you may have a flat 
universe, not a continuum. You have the universe of what's 
right in front of me and then you have everything else, I 
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don't care where it is, all I care about is how long it is 
going to take. 
Atkinson: 
That's right. But I still think there is some kind of 
sequence or order in how you gain access to those things, in 
that you are constantly shifting those things around. But 
that is another issue and I didn't bring it up and I think 
it is best left alone, in the sense that the real question 
is whether we make materials readily accessible because they 
are important, or if we make materials important by making 
them readily accessible. I mean, we'11 have an influence on 
it ourselves by what we do, by how accessible we make the 
materials — but we're supposed to be talking about mass 
deacidification. 
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General Discussion - Part 1 
Townsend: 
Mass deacidification first came to my attention in the 
mid-70s, when I was administrative assistant to the Library 
Director at the University of North Carolina. I had done 
some reading and research and managed to get an issue of our 
library newsletter to include some information about paper 
embrittlement. This turned out to be quite a scoop very 
accidentally because it preceded the publication in the 
Chronicle of Higher Education of the first article to deal 
with brittle paper. So our library newsletter that went to 
the faculty of the University got quite a lot of attention 
when what we said in the library newsletter was subsequently 
confirmed in the Chronicle. In our next library staff 
meeting the issue came up about what we could do about paper 
embrittlement and there was some discussion about 
deacidification, which at that time meant quite a different 
thing than most of us are talking about today. But one 
visionary librarian asked quite seriously, during the 
discussion, "Isn't there some gas that we can simply pump 
into the air-conditioning system that will perm_eate the 
library and fix all this acidic paper?" And I think that 
this is the assumption that a lot of librarians are still 
working on, that there is a gas to be pumped into the 
library that will fix it. 
What we have learned in the intervening twenty years is 
that that's not really going to work. I think what you've 
learned in the last couple of days is that far from that 
"whole collections" approach to mass deacidification, there 
are a number of very specific, very practical issues that 
need to be addressed and that are being addressed, I think 
that it is an encouraging sign that these are being 
addressed in various different ways by various different 
collections. At the same time there are large questions, 
programmatic questions that still need to be dealt with by 
any group of libraries or any individual library that is 
going to approach mass deacidification. That brings us to 
where we are now. 
DeCandido: 
John Dean brought up a question about the ideas that we 
started out with, the qualifications of what we wanted of 
out of a mass deacidification system before the current 
systems developed. He pointed out, I think very correctly, 
that out of the four original things, we've got only two 
things. And I was wondering if those other two are actually 
possible, if it will ever be possible to meet those other 
two requirements, which were a truly mass mass process and a 
process we can install locally. I was wondering how 
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possible attaining those objectives is, now that we have 
some experience. 
Dean: 
I agree very much with what Richard said earlier, just 
in case anybody misunderstands what I said. My own sense is 
that if mass deacidification is shown to be profitable for a 
vendor, it doesn't necessarily rule out the possibility of 
further development of this form of deacidification being 
considered to be logistically possible. They both are 
overpriced, I think. Ultimately the fact that it might well 
be successful might lead to something perhaps more 
responsive to our needs. Other technologies have basically 
proved this to us. 
Peek: 
I think it is possible to come closer to these two 
criteria, a truly mass process and doing it inhouse. But I 
think we have two choices. We can make that happen in two 
ways. We can start using mass deacidification so that we 
can become active consumers and therefore have more of a 
voice in its further development or we can let the present 
effort go down the tubes and start from scratch. I think 
the first option makes a lot more sense than the second one. 
Dean: 
I'm frequently troubled by discussing this particualr 
preservation strategy as though it is the strategy that is 
important, that you have to find things that will suit to 
use this particular tool. At the same time I am 
particularly interested in the Texas use of this technology 
because in looking at all of the characteristics that we are 
interested in, it seems to me that the materials that we 
would be most likely to want to preserve in their original 
format — not just in original format but as originals, 
things that have provenancial importance primarily — are 
manuscripts materials. Printed books by their very nature 
are things duplicated. So, logically, the things that we 
want to save as they are, are not necessarily printed books 
but manuscripts and archives. 
Fedunok: 
What is the Library of Congress position now, vis a vis 
the recent experiences with the experiments? Have they 
given up on these two companies? 
Stroud: 
LC established a two-year program following the 
withdrawl of their RFP which focuses directly on issues of 
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odor and process efficacy. They are working very closely 
with Akzo on it this year. That will be followed in the 
second year by accelerated trial treatment with Akzo to 
proof the process. And the third year will result in a 
better RFP for deacidifying the Library's collections. But 
I think we can anticipate strong interaction of the Library 
with Akzo, not necessarily the other vendors. 
Townsend: 
Are there any concerns that came up during the 
discussion regarding deacidification of book materials? We 
had a good discussion of Jim's project and John has raised 
several times the advantages of working with manuscripts and 
archival materials. Are there particular concerns with 
bound materials that have not been addressed for any of the 
group or have these questions been mostly answered? 
Bryant: 
The process does do something to the paper so that it 
will last longer. We have not heard much, if anything, 
about what happens to the package within which -the paper 
exists. What about boards, spines and so on? Does the 
process do anything to enhance the cases in which the pages 
are stored or does it do something to speed up the eventual 
destruction of the binding? 
Milevski: 
One thing that is important to note is that even if you 
deacidify something and even if it is in one piece after it 
comes out of the chamber you still have to maintain it, you 
still have to repair it, and that doesn't seem to come up in 
the discussions at all. Because you deacidify it and put it 
on the shelf, it's not necessarily going to be there 
forever. 
The idea that when you deacidify bound volumes, does 
the process, DEZ or FMC, prove to have any effect on the 
adhesive or thread that holds the book together — that's 
something that can be tested. We have to send them to RIT 
and have them tumble tested or something. The only thing I 
can say is that there are certain aspects that affect the 
binding structure. At certain times you find the binding 
structure is affected and that's about all that can be said. 
As I tried to show yesterday, certain bound volumes like the 
ones Richard Peek had are really very good examples of 
things that are very successful, and that if you can select 
very simply like Richard Frieder has for mass 
deacidification of book materials, you probably will have a 
very high success rate. 
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Hanson: 
That's exactly the question I was going to raise or at 
least follow up. What's the potential rate of repair that 
would be involved? You were saying of the 54% that showed 
some effect, thirty some needed some remedial treatment. 
Then also the fact that Richard is building in a repair 
clause in his contract concerns me. We haven't done enough 
volume of material to know if this is a big deal or not. 
Frieder: 
I can just offer some information on Northwestern's 
experience so far based on two shipments' total of 3,000 
items. We had two problems that had to be repaired, One is 
that book-cloth buckram became blistered and had to be 
rebound and the other is the call number labels, some of 
which bubbled up and had to be replaced. I wish I had exact 
numbers, but it has not been upsetting. I'll take a guess 
that on the second shipment, 1,200 volumes went out and 
maybe 100 had to be rebound. That's less than 10% and Akzo 
is paying for it. 
Hanson: 
Does that rate go down when they decrease the 
temperature? 
Frieder: 
At this point they don't know exactly how to regulate 
that factor. But I'll tell you that I think he has a real 
incentive to find a way because he does not like paying for 
rebinding. He agreed to do it in the contract, but he does 
not like it. 
DeCandido: 
Can you reduce that quantity by careful selection? 
Frieder: 
Oh sure! But, we have chosen deliberately so far not 
to do that, because we don't want to give ourselves anymore 
pre-selection requirements than necessary because every pre-
selection requirement costs us money, 
Wiemers: 
The only thing they've been able to do other than 
gathering information is to put some of their research 
scientists and chemists in contact with the folks who make 
library buckram to try to find out what's causing the 
problems. That's something again that would be beyond the 
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scope of libraries alone. There is a lot of speculation 
about most of the buckram we use. We are talking about 
library binding here, not publishers' binding. Binders use 
the same plants and the plants use a variety of plastics in 
making buckram. They use whatever is the lowest cost on the 
market, at the time. 
Hanson: 
This is getting at the book manufacturers. 
Wiemers: 
No, the people who make library binding cloth — not 
the book manufacturers. The problem is the binding cloth we 
put on our books and we may be able to find something about 
that that would eliminate the problem. 
Fedunok: 
Did any of you stick stiffened paperbacks into your 
batches? 
Milevski: 
At Hopkins we did send some stiffened paperbacks and 
what they used in the joints was Tyvek instead of linen 
material. In one case the Tyvek delaminated in the joints. 
I know that happened, but as far as the board sticking to 
the back of the cover, which is adhered with PVA, there was 
never any delamination there. Sometimes there were deposits 
on the board of zinc oxide but that was about the only 
thing. 
Dean: 
About what Gene had mentioned earlier about the cloth 
manufacturer's buckram: very early on LC ran tests and I'm 
not sure what the volume was, maybe about five volumes. It 
was discovered that the chemical that softened was nitrate. 
LC at that point began a campaign along with other 
environmentalists to get cloth manufacturers to change to 
acrylic and it was never really quite successful, 
DeCandido: 
I think that they are changing right now even as we 
speak, I think they are expecting to convert the plant 
between now and the end of the year. 
Townsend: 
I think it is interesting how environmental concerns 
have played a part in the field of preservation. We would 
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not have been nearly so far along with the guest for 
alkaline paper in publishing were it not for the 
environmental concerns. It's an interesting alliance that 
perhaps has not been taken full advantage of in some ways. 
DeCandido: 
There is a point I want to make about Ross's model. 
One of the aspects of his continuum is that it's a rather 
discontinuous continuum. Paper deterioration does not move 
down that continuum in an even flow. It takes a big jump 
very suddenly. I sometimes think we don't appreciate how 
suddenly it happens. Mass deacidification of any sort 
retards that big jump so that there is another added value 
in there that doesn't show up if you think of it as a 
continuous movement, a migration down that continuum. In 
fact it's not, and you are affecting something that's very 
discontinuous there, 
Hanson: 
That's almost a case for prospective deacidification. 
Ferguson: 
I guess what I think about this is that we've finally 
adjusted our mentality, we've begin to say we don't have 
enough money to handle our preservation problems. So we've 
adjusted — at least, I have adjusted my mentality — to 
think if it is structurally sound I'm going to put it back 
on the shelf. If it is structurally unsound I need to deal 
with it. This technique, though, deals with structurally 
sound materials. It sounds as if for every $15 plus $5 I 
spend on this structurally sound book, that means $15 or $20 
I won't have available to spend on a structurally unsound 
book in our collection, which we already do not have enough 
money to deal with. 
Then I think of other things. We have a 1937 HVAC 
system in our main humanities library, but we could take 
that money and try to attack that problem with it. And then 
I think of what we've heard about manuscript material and I 
think that's a different story and I bet we could talk the 
federal government into giving us money to do archives if we 
wanted to. 
Dean: 
I'd like to speak briefly to what Bob DeCandido said 
earlier. Basically with this rapid deterioration, 
particularly in poor environments, we know some papers can 
lose up to to 10% of fold endurance in as short a period of 
time as two weeks. At the same time, we know that this 
deterioration proceeds very rapidly then seems to continue 
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on a plateau. Actually, long before Barclay Ogden mentioned 
this, someone did a study on many of the items that Barrow 
had said would turn to dust in twenty years, and of course 
they have not turned to dust. They have become brittle but 
not apparently deteriorated beyond that point. 
So one of the points that you have made, Marty, 
prospective deacidification — maybe it speaks to that to 
some extent, and may be it does not. Maybe use is the 
factor, as Tony just mentioned here. Because generally 
materials are structurally unsound not necessarily as the 
result of deterioration but as the result of use. It seems 
to me that when we identify materials that are brittle, when 
they fall apart it is not because they have been simply 
sitting on the shelf. It is because somebody uses them. 
Hanson: 
If we prospectively deacidify them they are going to be 
sitting there at a stronger, less deteriorated condition so 
that when we kick in the use factor... 
Dean: 
But Tony's point is that that may well be desirable, 
but the practicality is that we are trying to focus our 
dollars, at least the hard money as opposed to the other 
money we have. We are trying to focus our bread and butter 
real money on materials that are used and decidedly have 
immediate needs — the materials that are falling apart. 
Hanson: 
I was just thinking perhaps we could cut that initial 
drop to brittleness in half if we could, in one way or 
another, just deacidify upon acquisition, 
Cunningham: 
If we are using a process that causes damage to library 
binding, is it then a structurally sound process? 
Frieder: 
We're not talking about a process that causes damage to 
library bindings. To a small percentage yes, and to what I 
would say will be a decreasing percentage as time goes on, 
if we get involved as active consumers and we make our 
demands known and our needs known. I don't think that it is 
a significant factor. 
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Townsend: 
Robert, I think you said yesterday, and I extrapolate 
from that, that the damage that you saw seemed, on the 
whole, not to be a major factor. Is that a correct 
assumption? 
Milevski: 
All the damage that Hopkins found was surprising. We 
weren't expecting it and so there was an initial screaming 
impact of having the work done. But then when we started 
looking at the numbers, certainly statistically certain 
things happened only rarely and other things happened more 
often. You just have to judge what's bad for you. 
Gertz: 
When Marty uses the term 'prospective deacidification,' 
she is being redundant, because deacidification is a 
treatment that i^ prospective. It's not something you do 
after the book has deteriorated. It's something you do to 
prevent deterioration from ever happening. And that's where 
we run into the question that Tony has raised, which is, do 
we have enough money to prevent damage from happening 
sometime in the future if we don't have enough money now to 
take care of the things that are already damaged? 
DeStefano: 
I just wanted to echo what Tony had said, that I am 
struggling in the real world with the idea of mass 
deacidification because I am inundated with structurally 
unsound volumes and with only scarce resources to deal with 
them. Those have to be my priorities. 
Bryant: 
We do not know really, do we, whether there are long-
term effects of deacidification on bindings? Do we know 
what those might be? 
Hilevski: 
From my experience, there are certain things that are 
irreversible that happen to that small minority of volumes, 
so that's definitely something we have to deal with. There 
are some things that are transitional, such as cockling and 
the odor. Those are the things that eventually or almost 
wholly disappear over time. So we are actually talking 
about different things, 
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Bryant: 
So when you got those books back and they had the 
adhesive coming out of the ends and all that stuff, did you 
simply rebind them? 
Milevski: 
Those were all test books. 
Bryant: 
If you had those come back in a shipment of real books, 
would you automatically rebind them? 
Hilevski: 
It would be just like Northwestern's contract. You'd 
have to rebind some things and then look at who is going to 
pay for them. 
Stroud: 
I think it is important for us to remember how LC 
conceived of this system, and that was for the treatment of 
new acquisitions that would be done before the binding 
process. So you funnel it all in, you deacidify it, then 
you bind it according to whatever procedures you would 
normally use. So perhaps the issue of pyroxylene bindings 
and hot melt adhesives isn't as critical in that kind of 
flow. 
Dean: 
I would like to reinforce what Richard said, I believe 
there have been technical developments since the materials 
that Robert had such a bad experience with, but certainly 
the original problems with this lot were that the surface of 
the cloth had softened to the extent that the material was 
actually sticking to the shelf. I think that has been 
resolved, and what remains is some of the worst blistering 
and dissolving of certain kinds of adhesives. I am fairly 
confident that as the system is used more most of these 
technical problems will be resolved. It's a function of 
experience with production. As far as accelerated aging 
tests on binding are concerned, to see what the long-term 
effects are, it seems that most of these are relatively easy 
to do. I am not really sure what has been done with binding 
testing. 
Frieder: 
I am not sure what LC did, but I think maybe the 
Canadian Conservation Institute did tests on binding. 
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It will certainly be interesting to see what a whole 
binding does when it is aged. 
Dean: 
I am particularly interested in the effect of solvents 
on adhesives because we have all of us noted an increasing 
percentage of newly published material with adhesive 
bindings beginning probably in the late 1940s. Some of them 
just barely hold together. So there may be a solvent effect 
that will be a more serious problem. 
Townsend: 
I've been making notes of things that have been going 
on, trying to group then together. For what it's worth, 
this is what I've been hearing. There are some fundamental 
questions about process, whether it is a mass process or 
bulk process, which ties in closely with the issue of 
selection. Also questions on the side-effects of the 
process — binding strength and so on. Also, cost and 
benefits, or cost benefit studies that balance between the 
two, and also, of course, the almost overwhelming issue of 
priorities and selection of materials: archival materials, 
bound materials, selection within those categories and so 
on. 
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General Discussion - Part 2 
Townsend: 
You have your possible follow-up scenarios with you. 
These are four possible ideas of where this group could go 
with the discussions and presentations and the ideas that 
have been brought up here. They are not an exclusive set. 
There's nothing or no one who says that you have to do one 
of these four, any of these four, or something else. I 
think one group came up with a possible addition to this. 
What I would want to do is take my cues from you as a group 
and see where you want to go. Let's just read through these 
follow-up scenarios quickly. 
1) Simply put out the proceedings of this conference, 
which Janet says will happen regardless of what this group 
decides as a condition of the grant, and take no further 
action relating to mass deacidification. 
2) Appoint a group or person to monitor developments 
in deacidification nationally and keep us all informed so 
that we can resume discussion if changes in the situation 
justify it. 
3) Appoint a group to write a Coordinated grant 
proposal, to fund a consultant to investigate the issues for 
us in depth and prepare a written report and recommendations 
as to whether it would benefit us to conduct a test project. 
4) Appoint a group to write a Coordinated grant 
proposal to fund a testing proj ect for next year, 
Now let's add to that. Would anyone like, for the sake 
of discussion, to add a possible follow-up scenario to these 
four? Does this give us enough room to mix and match? 
Dean: 
One possibility is an extension of number 4, Basically 
it follows on from some of the things that CIC did, which is 
to appoint a task force on mass deacidification. We've been 
talking about task forces and it does seem to me that maybe 
this is the group we're talking about, or maybe it's another 
group. But it does seem to me that whether or not we write 
a proposal it would be valuable to think about a task force 
on mass deacidification. Whether it will be ready to 
prepare a proposal for this year is another matter. 
Nonetheless, it is important because we are a group, and 
Richard has pointed out the advantages of scale, the 
advantages of negotiating with a vendor on behalf of a 
group. It does seem to me that a task force would be a good 
idea, 
NEW YORK STATE SEHINAR ON MASS DEACIDIFICATION 
Townsend: 
Does that differ significantly from number 2 or 3? 
Dean: 
Yes. I think it would be a mistake to look at number 
3. It seems to me that we have a fairly good idea of what 
the issues involved are and I don't think a consultant would 
necessarily help us to identify them any better than we've 
already done, 
Townsend: 
So the task force would do the work that consultants 
would do in number 3? A task force made up of members of 
this group? 
Cunningham: 
I have a modification but I don't know where it fits. 
It is that as so much work has been done through CIC, if we 
want a pilot project, would CIC be willing for us to do it 
through them rather than re-invent the wheel? 
Townsend: 
Are you thinking of that in terms of a grant proposal 
to the New York State Program or prior to that? 
Cunninghcim: 
Not a proposal to New York State but for our pilot 
project, our coordinated pilot project to be done through 
CIC, because of all the ground work has been done and the 
knowledge of pre-selection and all that sort of thing. 
Dean: 
The assumption seems to be that we are going to select 
books. It might be just as relevant to coordinate with Jim 
Stroud, if we decide to do manuscripts. 
Gertz: 
I think it's been mentioned that ARL is already 
coordinating efforts and seeking volunteers to join up in a 
production mode or a test mode. I'm not quite sure which 
they say at this point, whether they are looking for people 
who are interested in experimentation or people who are 
willing to start. 
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Frieder: 
Willing to start, basically, I would call it 
production with a slant towards the developmental. 
I would urge you not to assume that the ARL/CIC project 
is going to happen. Frankly, it is too uncertain at this 
point to say what's going to happen. I think there is as 
much chance that it won't happen as that it will. 
Also, if you are thinking of appointing a task force 
within any sort of group, I suggest you think very carefully 
about what it is you want to do. There is a great 
difference between information gathering on the one hand, 
and action on the other hand. I think part of the success 
of the CIC effort was that it was action-oriented. It was 
experience-oriented. It was not oriented towards simply 
gathering information. 
DeCandido: 
NYPL is one of the libraries within ARL that has 
volunteered to be part of that project and our understanding 
is, at least at this very early stage, that it is going to 
happen sometime in the next calender year. How that fits in 
with planning within New York State I don't know, but as 
Richard said it is not an absolute at this point, but it 
seems to be a possibility. 
Townsend: 
Bob, are you saying that if it happens it will happen 
in the coming year, or that it is definitely going to 
happen? 
DeCandido: 
That's my impression. I think we said we'd do it for 
three years starting next calender year. 
DeStefano: 
On what scale? 
DeCandido: 
I think $20,000 the first calender year, then $30,000 
and $40,000. It's a $100,000 commitment over three calender 
years, rather than fiscal years. I think this is largely 
with a view towards keeping it on a national scale and 
trying to keep vendors interested in developing the process, 
in improving the existing process. It will probably be, at 
least for the first year, more experimentation rather than 
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treating our treasures or even regular materials on a 
regular basis. 
Bryant: 
One thing I see that needs to happen is that all of us 
need to go home and think about what is it that we would 
want to submit for this process in our collections, and have 
a clear idea of what it is we want to have deacidified. 
The second thing is, we're talking in terms of a test 
project — what are we testing? Are we talking about a test 
project or are we simply talking about getting our feet wet 
on a limited basis? That's two different things to me. If 
we are talking about a test project, we need to know what it 
is we want to find out from a test project. 
Dean: 
How is that different from what Jim has done, and 
Richard? 
Bryant: 
Right. I mean, what else is there to test? 
Fedunok: 
A solution would be perhaps that then we'd know what 
kind of things this works on. In general, what we have 
heard in the last two days suggests that we should go back 
home and think about whether we want to do that kind of 
project in our own library on a limited basis. It seems to 
me that with ten groups around the table, if we all put in a 
$1000 we can do two batches of something. It does seem 
feasible to get our feet wet without a lot of expense, 
Hanson: 
Getting back to Bonnie's question about what is there 
to test: I think there are other things to test and that is 
sort of what George and I were talking about, If there's 
not a market that has yet been created for Akzo or FMC, can 
we create one? We were talking about "prospective" and what 
I really meant by prospective was at the point of pre-
acquisition or upon acquisition. 
But then what we did was we kept backing it up. Wanda 
has a strong background in vendors and acquisition. I have 
a strong background in acquisitions. We have contacts 
between the two of us. Why can't we conceive of a target 
population like Latin American or Slavic materials. We know 
that stuff is on lousy paper and we know it's going to stay 
on lousy paper. And we are going to continue to purchase 
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this stuff. Why can't we somehow work with Faxon or 
Harrasowitz or EBSCO or all three, contact a vendor that we 
already have a relationship with? Could we somehow work out 
a project with a vendor who would be willing to contract out 
to Akzo, for example, before distributing their books to 
libraries? 
This sounds weird but it actually kind of makes some 
sense. You're building on to an acquisition order turn-
around time. You are not dealing with the items having come 
into your institutions, off-gassing and doing whatever they 
are doing after we have already acquired them. We are 
waiting for three to six months to get materials in anyway. 
Why not see if a vendor could contract with Akzo? You're 
getting some mass production right there if they could send 
all the same books from their print runs. 
Dole: 
It has to be books, not periodicals, so that knocks 
Faxon, EBSCO, and other periodicals vendors out. 
Periodicals vendors don't touch the materials. Okay, it 
could be serials but not periodicals because they don't pass 
through the vendor. If you are talking about countries in 
Latin America or Eastern Europe, then you are not talking 
about a major vendor because the materials from those 
countries are loss leaders. You are talking about someone 
who specializes in them and it's going to cost you money. 
Hanson: 
We know there is going to be an added cost but it could 
be less of a per volume cost if it is spread out over a 
broader spectrum, and actually the cost benefit could be to 
quite a lot of institutions. They could actually be 
receiving mass deacidified items upon acquisition. We 
would all pay the same additional prices, like paying a 
little bit more for alkaline paper. This is not well 
articulated but I think we need to back it up. There are 
always going to be pockets of material like music scores or 
archives and manuscripts that we would want to do 
retrospectively. 
Dean: 
If you were using your own money is this what you would 
choose to spend your money on? 
Hanson: 
I would, as head of Acguisitions, I would not be 
averse to paying a little bit more per volume if I knew that 
item was coming in deacidified. 
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Dean: 
It is not a little bit more. It is $15 per volume, 
Hanson: 
We don't know that. We are dealing with potential mass 
deacidification at the vendor end. That possibly could 
reduce the per volume cost. 
Dean: 
I have real problems with this approach. I think that 
would be appropriate for LC. That was their plan, to do 
with it at that point. In essence, that was their role. I 
have a real problem spending preservation dollars on 
acquisition of materials. 
Hanson: 
It's not preservation money, it's acquisition money. 
Dean: 
It is preservation money. If it comes out of the New 
York Program funding, it is preservation dollars, I have a 
problem spending preservation dollars on materials where 
there is no track record of use. We are talking about 
monographs. There is no track record of use. 
Hanson: 
I do not understand your track record of used material. 
Dean: 
Why would you want to treat new monographs when you 
have no idea whether they are ever going to be used? 
Hanson: 
But isn't that what we do retrospectively? 
Dean: 
You would be selecting your materials, maybe, on a 
blanket system. Why would you want to choose those 
materials over materials that do have a track record? 
Hanson: 
But we're already microfilming items that have never 
been used and may never be used again. We're already 
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conceivably deacidifying archival materials that may not be 
used again. I don't think I understand the question. 
We have an opportunity to identify a particular volume, 
and that volume might not be used, but it might be of value 
to your library. But with undocumented materials.,. 
Unidentified: 
I think it was mentioned that the intent of LC was to 
create an incoming-materials mass deacidification mechanism. 
I think that we have come to a crossroads here where you 
have identified two versions of mass deacidification. It is 
clear to me that there is one sense in which there is mass 
deacidification as a point-of-entry application which is 
really an acquisition enhancement with preservation 
applications. The other approach that you have identified 
clearly is the approach where you have taken manuscripts or 
pre-selected pieces of collections, and that would be the 
use of deacidification as a preservation strategy with some 
acquisitions implications. You have two distinctly 
different ideas at work here. John is talking about using 
preservation money and you're talking about using 
acquisition money. That's clearly two strategies. 
Hanson: 
It's all institutional money. 
Dole: 
Given what John said and Tony said earlier about 
accountibility and fiscal responsibility and the fiscal 
environment, I think there is another tension here, too. 
Obviously there is an identifiable core that could be used 
to set up an experiment, and there is a temptation to go 
with it because it would be easy to write a little grant 
experiment. But it is not the greatest need and it will be 
an area that will be hard to justify from the collections 
money point of view, institutionally. 
Hanson: 
Many of the items we are already buying, domestic items 
and European items, are on alkaline paper now. We know 
materials it would be easy to target such as East European, 
where we know the prospects for permanent paper are nowhere. 
Gertz: 
John, if we are willing to buy these books from vendors 
en masse in the first place, why would we hesitate to treat 
NEW YORK STATE SEHINAR ON HASS DEACIDIFICATION 
them if it could be done in a relatively cost-effective way 
when they are coming in as an aggregation? If a vendor has 
1,000 copies of the book, it can be one run and you don't 
have as many problems making the run work because they are 
all identical copies and you can tailor it. If it could be 
cheaper, then it could be an add-on cost to things which, 
we, as research libraries, are presumably buying because we 
think they have some long-term value. 
When you start looking at retrospective uses of 
deacidification, this is where deacidification as one of the 
many preservation techniques comes into play. That's where 
we're looking at deacidification because, in theory, it 
makes paper items last a long time in the original. Which 
items in our collection need to last a long time? The 
process has a bad effect on certain stuff but not on others 
— which are the ones that it doesn't have a bad effect on? 
Which materials is it worth spending the money for that also 
fit the first two criteria? You quickly winnow it down to 
certain pockets of materials which fit all the criteria, for 
which deacidification becomes the preservation technique of 
choice. I don't think it is hard to find that point, but 
the problem is making the argument that that is the pocket 
of material for which deacidification is the best choice, 
and the one you want to spend your money on. 
DeCandido: 
When LC was proposing to do all this prospective 
deacidification, it was at a cost that was only a small 
fraction of what we're talking about now. I don't see how 
that kind of mass prospective deacidification is even 
feasible at $15 per volume. I just don't think that's an 
economical possibility. As to the question of selectivity, 
we're going to have a hard enough time choosing the right 
books to send out because of the physical problems. Do we 
really trust a commercial vendor to do that kind of 
selection before they send the stuff for deacidification? 
Fedunok: 
Hearing Janet talk about pockets — would one pocket 
conceivably be music scores? Talking about whether or not 
it would be worth it, maybe it's an investment that's worth 
talking about because it's the kind of stuff that doesn't go 
out of date, and if we had to replace it ten years from now 
we'd be paying more than we paid at the beginning to have it 
deacidified when acquired. 
DeStefano: 
I don't understand what the vendor's incentive would be 
to do this, to arrange to have it done. How would we get 
vendors to agree to deacidify the books on their way to us? 
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You negotiate, you talk. It would take a few years to 
get to a point where they would agree. 
DeStefano: 
But you think that's a possibility? 
Hanson: 
I don't see why that avenue could not be explored. 
Bryant: 
It seems to me that we can't do anything until we have 
gone home and educated a whole lot of people who have not 
heard or seen what we have seen during the last two days and 
convince them that we need to do something, and figure out 
what that something is. Maybe in one institution it might 
be one thing, and in another institution another thing. 
What we need is somebody to funnel our responses back to and 
then have some group decide whether or not the needs and 
wishes of our eleven insttutions can be met in some way by 
one or more grant proposals. 
Hilevski: 
It seems that selection of what to deacidify is 
probably institution specific, rather than caterwauling here 
about that, because you're never going to agree anyway. You 
have an example of institution-specific selection by just 
looking at the folks who have contracts with Akzo now, or 
are doing testing like Jim. Everybody is testing different 
materials and they have different reasons for deacidifying 
what they are going to deacidify. If Marty's thing works in 
one institution and something else works in the other — 
unless you are applying for a grant that only wants to see a 
specific proposal — you don't all have to select the same 
material or have the same criteria. You deacidify what you 
want to deacidify, 
Townsend: 
It seems that from the questions and the points that 
are being made, no one has expressed the idea that we should 
simply take no action at this time. No one has expressed 
that yet. So I'm assuming that we'll move the conversation 
toward what kind of action does the group want to take. 
Does that seem fair? 
There are two things I want to point out that you might 
have missed in the heat of debate. One I think it is fair 
to characterize as another model for using mass 
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deacidification as it exists now. You've had three 
different models presented in the papers: one with 
manuscripts and archives, the one at Northwestern and the 
Hopkins one with exclusively monographs. There's another 
model that is being proposed but these are the three models 
that have been described in some detail, how it can work and 
everything. One of the questions to think about as you are 
moving along at this point, is whether this group feels like 
it is worthwhile to put their efforts, which means both 
funding and time, into exploring a new model or a new area, 
or whether this group is ready to consider building on the 
examples of the three projects that have been reported. 
Dean: 
within the next two weeks the Executive Committee will 
be circulating a list of items for the members to identify 
as priorities and it sort of echoes what Bonnie and Bob have 
said. At some point in the list of proirities you will have 
to indicate whether this is a priority for you. It gives 
you an opportunity to think about it. You may well be able 
to refine that list to indicate that if you did choose mass 
deacidification as a priority, what kind of material you 
would identify. It seems to me that we have a vehicle for 
people to indicate what these preferences are. My own 
instinct based on the logic of the alternatives is to focus 
mass deacidification on unique materials for a lot of 
reasons, not the least of which is the practicability of 
getting future grants from some federal agencies. That is 
my perception. 
Townsend: 
I hear that almost, but not quite, as a proposal to go 
forward to focus on unique manuscript and archive materials. 
Dean: 
I think the vehicle right now is that we will be 
distributing a list of items for members to indicate what 
they consider to be top priorities. 
Townsend: 
Are these subject fields or operations — microfilming, 
digitilization? 
Dean: 
They are priorities for long-term plannig. They can 
choose microfilming, education, mass deacidification, etc. 
It seems to me right now that we're talking about mass 
deacidification in isolation. I think we have to balance it 
NEW YORK STATE SEHINAR ON HASS DEACIDIFICATION 
against all the other things we do, or at least the other 
things we consider might be worth a proposal to the state. 
Gertz: 
I think this is a time-consuming process. I am sure 
Richard would agree in spades. CIC didn't sit down in 
October and decide to do mass deacidification in February. 
I agree absolutely with your statement that what we need to 
do next is to talk to everybody else in the libraries who 
wasn't here and find out what our libraries' stance is on 
this if we don't already know that. We are building this 
consortium and we need to go home to talk to our libraries, 
to find out where each of us stands, to come together 
"virtually" if not actually and to see where we all fall as 
a group on this. It is a workable plan of attack. 
If we then say yes, we all agree to go forward, or 
perhaps some of us are not ready and don't want to go 
forward to this extent or that extent. Maybe Cornell is 
ready to send off materials in a year to really get treated 
and Binghamton is ready to hear more information about it in 
the next year or two, and Marty wants to follow up talking 
to vendors. I still see that as cooperative effort, as long 
as we are informing each other, and possibly putting 
together grants in a year to deal with pieces of it. It is 
still a cooperative effort. 
Dean: 
I entirely agree with what Janet says. In a sense 
there is something symbolic for a consortium in the eleven 
cooperating in something like this. It seems to me that 
even if it is a relatively modest proj ect, there's something 
of real value in looking at a possible proposal, I would 
still like to see people take a considered look at it and to 
try to figure out where it figures in terms of the rest of 
our efforts. 
Townsend: 
One of the things that seems to be implicit in the 
exchange just now is that this group, in contrast to a 
number of other groups who may discuss this, has the 
mechanism to fund a project. There's a deadline for grant 
applications. In the past that has worked by having a 
proposal written by one person. This is the way your grant 
have always developed — one person saying "I'm going to 
sponsor this grant. who wants to participate? This is the 
extent of our work in the sponsored project." The process 
worked that way for digitization. Cornell took the lead, 
for obvious reasons. They had the equipment and the 
experience. Everyone joined in. So it seems like you are 
talking yourselves around to following this usual model. You 
NEW YORK STATE SEHINAR ON MASS DEACIDIFICATION 
may consider other things as well, but that certainly is an 
option that is available, even this year. 
Frieder: 
I would like to take that a step further and point out 
that you have a really unique opportunity because you have 
the New York State grant program. If the ARL/CIC project 
does not fly — and I think at best it has a 50-50 chance, 
and I was involved in a conference call yesterday morning 
about it — if it does not fly it is going to be because a 
funding source cannot be found. I think everybody 
understands there is resistance to devoting national funds 
to mass deacidification, and that will be the determining 
factor in the ARL/CIC project. You have a potential way 
around that, so I think you have an unique opportunity. 
DeCandido: 
Obviously, neither Mark nor I can commit New York 
Public to anything at this time but one possibility is for 
us, since we are committed at least in theory to doing this, 
to be the point in the same way that Cornell was. As the 
Library does it, to communicate our results to you and 
consult with you as to our objectives and things like that. 
It's one possibility. As I say, obviously I cannot commit 
New York Public to something like that as yet but it sounds 
like we have got an opportunity if we are going to go ahead 
to do that, to extend it to all eleven. 
Stalker: 
One of the things missing, I think, from all these 
projects that have been done is that we really can't 
generalize from what has been produced, from the knowledge 
we have gained, because we haven't set it up as an 
experiment. We have some knowledge from manuscripts and 
archives, and some from monographs and various things that 
were institutionally oriented. Maybe one of the things we 
should look for in a Coordinated project is trying to set up 
an experiment that would be guided by the principles of 
random sampling so that we can generalize. For instance, 
perhaps we could examine manuscripts from archives, and take 
some from each institution, study the population and 
generalize from that material. 
DeCandido: 
That's a lot more work. 
Stalker: 
I am aware of that, but at least we would be able to 
produce some sort of results from it. I mean, we have a lot 
NEW YORK STATE SEMINAR ON HASS DEACIDIFICATION 
of data now but we don't seem to be using it to build upon. 
We seem to keep looking at different areas, but we are not 
building on it. 
Bryant: 
I guess I take my cue from you. Bob, when you said 
that's a lot of work. That's the reason why we have to go 
home and spread the gospel, because even if New York State 
provides us with a grant that will pay Akzo and maybe $1,000 
worth of student assistance money or something, there's a 
lot of work that has to be done at home, and your 
institution is going to have to commit to it. It will take 
away from the work of someone who is already there and who 
already works full-time. 
Ferguson: 
I think it's worth noting your observation that the way 
the grants have worked in the past has been that people can 
vote with their feet, and if there were some institution 
among the eleven who wanted to sponsor it — and people have 
learned a lot here — then others might choose .to 
participate, For instance if Columbia, maybe, would want to 
experiment, we'd have to choose between the ARL one (if it 
happens) or we could participate in New York. 
I have thought of two categories of materials I would 
not mind trying: ones that are already structurally damaged 
and have to be rebound anyway; at least those things have 
been used. I wouldn't mind trying some of those and we 
don't have to worry about what happens to the cover. And I 
would like to try some archival material so that people at 
Columbia would have the experience of seeing whether the 
odor was objectionable and how objectionable it would be to 
have our black and white illustrations turn to technicolor. 
It would be nice for us to have the experience. 
Townsend: 
If you are beginning to think of moving the discussion 
in terms of specific projects, you need to think of a focus 
for the project. Is it simply going to be a pilot project, 
which might have as its focus developing procedures at 
individual institutions among the participants, or as Dianne 
was suggesting, a random sample experiment, or focussing on 
materials that haven't been looked at in the pilot projects 
that have already gone on? Begin thinking in terms of what 
would be the focus of a grant proposal, if we move that way, 
Gertz: 
I think it is too soon to think about a proposal, 
because we haven't had any time to go back and talk, I very 
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much hope that perhaps once the Executive Committee has done 
what it's going to do we can agree to set up a task force 
who could spend a whole year looking at this and coming up, 
in consultation with everyone, with a good grant proposal 
rather than doing what we have done for the past eight 
years, which is think up ideas for proposals in October and 
put in the proposals in January without as much thought as 
they ought to be given. We have a year's lead time to come 
up with something good and thoughtful rather than rushing. 
Atkinson: 
You might at least think about whether there is 
something that group is going to need, some kind of 
information, some kind of consulting. You can put a grant 
in ahead of time to get started on it. I'm a little leery 
about a year's worth of work on this. It seems like a very 
long time. Certainly that kind of work has to be put in, 
but something should be done sooner, 
Townsend: 
Yesterday Richard gave us several suggestions of what 
he thought would be the advantages if this group followed in 
some ways the CIC model, I would like to ask some of the 
other presenters — Robert, James, Gene — if there are 
suggestions that you might have given the discussions this 
group has had, as to what is a reasonable approach for the 
group to take, based on your very different experiences? 
Stroud: 
It seems like there is still a huge body of material 
that hasn't been looked at and none of the experimenting 
institutions have had experiences with, 
I really believe it does a lot of good just to see some 
shipments coming back or a single shipment coming back, just 
to see how it feels to see the technicolor black and white 
illustrations. Maybe a small group could get it together 
to send one or two shipments early in this year of planning 
that you envision. It might help to focus. You don't need 
to know all the logistics and all the staff costs, and all 
of this stuff to just send a test shipment and look at it. 
It would really be illuminating just to get a sense of it, a 
feeling for it. 
Hilevski: 
I will second what Jim has to say, especially with the 
other comment that everybody could pitch in $1,000. You 
could do two runs and there is no reason why you can't get a 
$1,000 together. It is a small part of the library's budget 
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and you can get two chambers full of stuff. It makes sense 
to me but to people with lousy budgets it doesn't, 
Bryant: 
I would have to plan that out for the next year and I 
would have to figure out what I was going to do, in order to 
do that. 
Townsend: 
In the past it has certainly been acceptable for a 
small group to come forward with a very small-scale project 
essentially saying we want this amount of money to do this, 
really on behalf of the group to see what will happen. We 
did this with preservation photocopying, with music 
manuscripts and with others, doing small scale projects not 
involving the whole group but involving a couple of 
libraries in the group to see what would happen. Actually, 
our early photographic projects worked this way and they 
grew quite a bit through work at NYU. So that's a 
possibility, and that seems to be what James and Robert are 
suggesting. 
Wiemers: 
I have two suggestions that are really quite different. 
One is that there may be kinds of materials where you would 
like to see what happens. We considered sending materials 
that we repair. We know that they are used; that's how we 
got them in Preservation. We've already made a large 
institutional investment to get them to the repair shop. We 
haven't sent them for deacidification because of logistical 
reasons. We'd have to deacidify them, logically, before we 
repair them but some of them might not stand the shipment 
because they need repair. That is an example that comes to 
my mind of a category of materials that I would like it if 
somebody could figure out how to treat. 
But the second thing is to think about what you want to 
know. The basic outcome of the CIC project for CIC 
Libraries has been information about what we need to know. 
What the project put together was a structured way for us to 
ask questions that we wanted answered and were not getting 
answered somewhere else. That's something a small task 
force with a small staff (and a small staff costs money) 
could do. There is no reason why these are mutually 
exclusive. You can put together a project that has a small 
staff to find out a way to find the answers, to ask the 
questions you have not figured out how to ask, to get 
answers you need to have, some of which may involve testing 
and some of which may involve thinking. Thinking costs 
money. 
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Let each of this group signify its interest in any kind 
of deacidification project by self-signifying on the list of 
priorities that we will circulate in the next two weeks. We 
already have an Executive Committee. We don't have to wait 
for another big meeting like this. There is something going 
on on a continuing basis. It may well be that there is 
sufficient interest to put a pilot project together. I 
agree with Tony and Jim that an important part of this is 
not just doing some complicated test, but it's experiencing 
the process and letting other people look at the material. 
It seems an important part of getting involved in maybe a 
much greater extent at some point in the future. 
Townsend: 
So that's a specific request that each of the eleven 
indicate whether they are really interested in a pilot 
project — a sample project — when the priorities survey 
goes around. So that's something that each of you can 
specifically respond to. 
Frieder: 
I intend this as complementary to the recent comments 
although it may sound somewhat contradictory. I guess I am 
going to encourage you to try not to make this too 
complicated right now. As far as I can see there is one 
question before you right now, and that is, do you want mass 
deacidification to be on your menu of preservation options. 
That, I think, is the question. If the answer is yes, then 
the best way to do that is to start doing it. It doesn't 
matter right now, in my view, if you are going to do 
archival materials, or if you are going to do materials from 
the conservation lab, or if you're going to do serials, or 
if this process is better or that process is better, or any 
of these multitude of questions. What matters is, do you 
want mass deacidification as an option, and if the answer is 
yes, the only way to do it is start using it, 
Ferguson: 
I would adjust that to say, if you don't know, you 
still might want to take part in it. After going to the 
Andover meeting my feeling was that I would like to see a 
lot of other people ruin their materials before I spent 
anything. But then people keep asking me all the time, like 
my director, why aren't you doing something? What do you 
think about this? If we actually had some materials come 
back and the group of 150 Columbia librarians could look at 
the material, then we could have more of a way to make a 
decision. This wouldn't be Janet and myself operating 
totally independently and saying we're making a decision. 
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Bryant: 
If we are talking about wanting to do some speculating 
in the next year, how about a grant proposal that provides 
for $1,000 for a committee of however many people from this 
group that need to get together three times or whatever 
during the course of the year. Add to that $500 or whatever 
to put together some sort of dog and pony show that will 
help us educate the folks at home, and add to that $2,000 or 
whatever it will take for at least two people to go visit 
Akzo to simply see the operations and to negotiate what we 
might do with say $11,000 (if each of our libraries were to 
spend $1,000) on sending some sample stuff, and also to 
explore with Akzo the question of how pricing would work out 
if suddenly eleven libraries were to go into this big time. 
Is that flesh enough for a grant proposal for this January? 
Townsend: 
I will give you my opinion as an ex-program 
administrator that a proposal like that will not fly, What 
would fly is a proposal to send in a shipment of books to 
Akzo and whatever other things may be associated with it in 
terms of evaluation at individual libraries as it comes 
back. 
Now I say that based on the history of the funding of 
the program. Histories change when personnel change and so 
on but there has been resistance in the Library 
administration to using funds specifically for travel — 
groups getting together and so on. The seminars we're doing 
this year were funded. My argument was that out of this 
series of meetings, including the one on serials last year, 
we could expect proposals to be developed. The idea of 
funding a series of meetings, even of diminishing sizes and 
groups, was not at all appealing and that was a specific 
issue that was raised: are we going to be in the business 
of funding meetings only? One of the ways this program has 
always been justified to the Legislature in terms of 
appropriations is, "Look what we are doing. We've spent 
nearly $11 million on this group and these are the things 
they are doing." That's why you write that annual report. 
Bryant: 
Could we fold into that two people going to Akzo? 
Townsend: 
I think that could certainly be folded into a test 
treatment proj ect, 
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Bryant: 
So basically the only thing you would drop off of this 
is covering the expenses of a task force group or something 
to come together. It would have to be their institutions' 
commitment to take care of that. 
Townsend: 
I think any of these components would work in a grant 
as long as there was a treatment component with it. 
Gertz: 
How about a purely hypothetical suggestion? If travel 
can't be funded, three of the libraries happen to be in the 
same city. One of those libraries have already said it is 
interested in deacidification. Would a project go forward 
for instance saying that these three libraries would each 
select a small portion of materials, independently of each 
other, create a task force among the three of us plus a 
consultant if necessary, send it off, bring it back, 
evaluate it, and then take the dog and pony show (funded) on 
the road to the other members of the "Big Eleven" because we 
have to show them what we have done with their tax dollars? 
Townsend: 
Sure. I didn't mean to imply that travel can't be 
funded. Obviously, we're doing it in this context. The 
problem with Bonnie's suggestion, from my point of view, was 
the idea of funding for a group to get together. There have 
been a lot of problems even with the advisory councils in 
the Education Department. Our advisory council, for 
example, has not met in over two years because there's a lot 
of resistance in legislative appropriations to funding for 
groups to get together to meet. When there is a product to 
come out at the end — like so many books deacidified, 
enough for this group to make a decision — that casts it in 
a different light. So, that is the point I was trying to 
make. All of those expenditures are eligible. Packaging is 
everything, as you know. It's not what you are going to do 
but how you do it, and presentation and everything. 
Stroud: 
Janet brought it up, and I'm just going to emphasize 
the aspect of evaluation of the test run, It takes a lot of 
time to prepare and assess a test shipment. There should be 
a reasonable spectrum representative of the institution's 
collections. 
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DeCandido: 
The suggestion I was getting at before was very 
unarticulated. What Janet has said is a much better 
articulated version of what I was trying to say, that we 
would more or less be the guinea pigs, and if we can get 
Columbia and NYU to be with us, we'd feel a lot more 
comfortable, probably. But I think, in addition, if that 
were to be done, we would probably want to get input from 
all eleven as to what the objectives of this test would be 
in addition to our own objectives, which might take some 
priority, but the other objectives ought to be considered. 
That way that really is a cooperative of all of us. 
Dean: 
It seems to me, rather than sort of speculate in this 
relatively short period of time what kind of a project 
should be developed and so on, again I want to reiterate 
that we have developed a mechanism whereby people can 
indicate whether or not they want to sign on to something 
like this. They can indicate it as a priority. Rather than 
basically saying we're not going to let anyone out of here 
until we come up with a proposal. It doesn't seem to me a 
very good way to proceed. I would like to think about this. 
I would like to go home and talk to my staff about the 
implications of a small project. I wouldn't like my 
unwillingness to commit at this point to be taken as a 
refusal to be part of the project. 
Gertz: 
I keep coming back to the time-line in the real world. 
If we are talking about funding from New York State we are 
talking about a proposal we can write between now and 
January, or a proposal we can write a year from January. 
The more people who get involved in it, the more complicated 
it gets, the more difficult it gets to write. There are 
trade-offs. We wait a year, we get a really good feel for 
what we want to do and how we want to design a proposal and 
everyone gets to participate in the design and in the actual 
doing. We do something small now, it's quick and dirty and 
it has to be a very limited effort, and somebody has got to 
write it. That has benefits. I think Richard's comment 
about at least showing that we are doing something now is 
pertinent. I just don't know how we balance these two. Do 
a few of us go out of here and say, "Okay, for the greater 
glory and the good of the institution we'11 go and do 
something quick and dirty now while somebody thinks about 
the real project a year from now"? 
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My own sense though, Janet, is that, in terms of 
logistics, this is not a project that takes a year. For the 
sake of argument, let's say we submit a proposal for 
$11,000, Each institution gets $1,000 worth of materials to 
deacidify or $2,000 — there are formulas to work out. 
We're not really talking about a project taking an entire 
year, it seems to me. We're talking about a single batch of 
material or a relatively small batch of material, Where 
evaluation is concerned, again I'll take Tony's point. One 
of the really important points is that it gives each 
institution an opportunity to handle that stuff, it gives 
each institution the opportunity to do the process, which is 
really quite as valuable, it seems to me, in helping us to 
determine whether or not it is something we want to do. 
Gertz: 
Everything I've heard from the three people who have 
gone through this process is that you don't j ust take some 
books and send them off and wait for them to come back. 
There's a vast amount of thinking beforehand as to what you 
want to do — for instance figuring out whether you are 
going to record details about these books so you can have 
something to refer to when it comes back if you are not 
going to cut the books in half. We may not all be ready to 
even think about sending ten books, at this point, let alone 
ten boxes. 
Dean: 
And I'm saying that we have the opportunity to solidify 
that. I think it is possible to communicate. I think it is 
possible to send up a proposal this year, I don't think we 
have to wait a year or two. 
Townsend: 
I would like to compliment the group on this meeting 
and on this series of meetings over the last year that you 
put together. This, as I said before, is a very new 
direction for the eleven and and I think it's a very 
positive direction, the fact that you are discussing things 
at this level. If you think back one or two years to the 
kind of discussions that came up about proposals, you'll 
realize how far you have come as a group in terms of 
thinking about your group identity, the possibilities that 
are inherent in the New York State funding, and also the 
limitations on you as individuals and on what you can do. 
All these are very important and I think you have done a 
really spectacular job bringing yourselves along over the 
last year and I hope you'11 continue. One thing I am 
confident of this time, that at our annual meetings used to 
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worry me quite a bit — I used to think, "Okay, if it 
doesn't get done at this meeting, it won't be heard of again 
until next year." I now have a high level of confidence 
that the group has come together in such a way that that is 
not going to happen. Some of the details may not come until 
next year, but the topics don't seem to be going away, I 
have heard continued discussion and comments over the year, 
even since our last meeting in Ithaca. So I think you are 
to be congratulated on how well you are doing. Keep it up. 
Keep the money coming, and good luck! 
